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STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 


NOTICE  CONCERNING  REVISIONS  TO  THE 
1984  EDITION  OF  THE  STANDARD  DRAWINGS 


The  following  are  revised  and  new  drawings,  together  with  revised 
page  4  of  the  Table  of  Contents,  to  be  added  to  the  Standard  Drawing 
Book  you  now  have.  These  drawings  affect  those  projects  let  to 
contract  after  August  1,  1985. 

Std.  Dwg.  No.  85A  -  Metal  Guardrail 


85B  -  Metal  Median  Rail 
87A  -  Guardrail  Installation  for  Median  Hazards 
873  -  Guardrail  Installation  for  Median  &  Outside 

Shoulder  Hazards 
88    -  Guardrail  for  Grade  Crossing  Protection 
89A  -  Guardrail  Terminal  Sections 
89B  -  Guardrail  End  Anchorage 


Users  of  these  Standard  Drawings  are  advised  to  examine  carefully 
each  drawing.  The  following  are  "some"  of  the  more  significant 
changes  involved  and  do  not  necessarily  refer  to  all  changes  made  on  a 
particular  drawing. 

Std.  Dwgs.,  Nos.   85A  &  85B 

A  note  pertaining  to  tacking  of  the  blocks  was  added  to  each 
drawing.  Dwg.  No.  85A  also  contains  changes  to  the  details 
shown  for  "Section  A-A"  and  "Bitum.  Curb  With  Guardrail." 

Std.  Dwgs.,  Nos.  87A  &  87B 

These  are  new  drawings  and  replace  current  Std.  Dwg.  No.  87. 
Std.  Dwg.  No.  88 

Changes  were  made  in  the  Terminal  Sections  called  for  m  the 
PLAN  view.  The  note  in  the  bottom  right  hand  corner  was 
also  revised. 

Std.  Dwg.  No.  89A 

This  drawing  was  revised  completely.  Terminal  Section  1  is 
now  only  37.5  feet  long  using  a  parabolic  curve  with  a  4 
foot  offset  in  lieu  of  the  previous  75.0  feet  tangent 
section  with  an  8.5  foot  offset.  Previous  Terminal  Sec- 
tion A  has  been  deleted.  Terminal  Section  3  (previous  6) 
for  placement  into  the  cut  slope  is  a  complete  new  design. 

Std.  Dwg.  No.  89B 

This  drawing  was  revised  completely.  Principal  design 
changes  were  the  addition  of  the  detail  for  the  "Guardrail 
End  Anchorage  -  5  Ft.  Radius"  and  distinguishing  between  it 
and  the  "Guardrail  End  Anchorage  -  Standard."  The  format 
was  revised  for  clarity. 


JVO'D;DBW:cg:lZ 


FENCE  AND  CATTLE  GUARD  (cont.) 
Farm  Fence 
Cattle  Guard 

Precast  Concrete  Base  for 
Cattleguard 

GUARDRAIL 

Concrete  Median  Rail 

Metal  Guardrail 

Metal  Median  Rail 

Bridge  Approach  Sections 

Guardrail  Installation  for 
Median  Hazards 

Guardrail  Installation  for 
Median  &  Outside  Shoulder  Hazards 

Guardrail  for  Grade  Crossing 
Protection 

Guardrail  Terminal  Sections 

End  Anchorage 

Cable  Guardrail 

Cable  Guardrail  Driveway 
Anchor  Section 

MISCELLANEOUS  STANDARDS 
Slope  Rounding 

Roadway  Embankment  at  Bridge  End 

U-Turn  Median  Openings  on 
Controlled  Access  Highways 

Approaches 


78  6/1/79  81 

79  4/1/84  82 

80  6/1/79  82 

84  4/1/84  90 

85A  8/1/85  90 

85B  8/1/85  90 

86  4/1/84  90 

87A  8/1/85  90 

87B  8/1/85  90 

88  8/1/85  90 

89A  8/1/85  90 

89B  8/1/85  90 

90  3/1/72  90 

91  3/1/72  90 

100  3/1/72  11 

101  3/1/72  11 

102  3/1/72  11 

103  3/1/72  20 


Effective  Aug.  1,  1985 
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2'Q"  WIDENING  IS  REQUIRED  IF  FINISHED 
ROADWAY   WIDTH  IS  LESS  THAN  28' 


8X6  XI4 
WOOD  BLOCKS 

PLATE  WASHED 

(SEE  DETAIL  ( 
THIS  SHEET)  V 


5/a  BXI  -  8  POST 

BOLT  WITH  HEX.NU 


7/8  0  HOLE  - 


4-'5tBARSX5'0"WRAPPFD  wm 
«   10"  PIT 


W  1.5  OR  LARGER  WIRE   10"  PITCH  ^1  1/2" 


8"X6"XI4" 
WOOD  BLOCK 


METAL 
WASHER 


e:-4 


PLATE  WASHER 
(SEE  DETAIL  THIS 
SHEET) 


5/8"xr-6"PCjST  BOLT 
WITH  HEX  NUT 


7/8"0  HOLE 

1/2"  MIN.  TO  l"MAX.^ 
(»1AMFER(SEE  NOTES) 


I'-gi' 

3'- (3 

QAPPED  POST 
(PERMISSIBLE  TO 
DAP  FULL  LENG) 


8"X6"XI4" 
WOOD  BLOCK. 

■fit  WASHER 

PLATE  WASHER- 

(SEE  DETAILS 
THIS  SHEET) 

5/8"*  X  I'- 6"  POST  BOL' 
WITH  HEX  NUT 

,'.4"    7/8"  0  HOLE 

DAPPED  POST 
(PERMISSIBLE  TO  -nj^ 
DAP  FULL  LENG.)  ^ 


lUNTERSINK  BACK  OF 
POST  FOR  METAL  WASHER 


SQUARE  WOOD  POST 
(S4S  OR  ROUGH) 


CONCRETE  POST 


ROUND  WOOD  POST 


~7/8"*  HOLE' 

8"X6"X  14"  WOOD  BLDCK 
(S4S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


2'0"  WIDENING  IS  REQUIRED  IF  FINISHED 
ROADWAY  WIDTH  IS  LESS  THAN  28' 

NORMAL  FINISHED  SHLDR 


BIT  CURB  (SEE  STD 
DWG.  NO.  66 ) 


I  1 


OVAL  SHOULDER  BUTT(3N 
HEAD  BOLT  OR  EQUAL 
POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH. 


1 

n 


■Xr  POST  BoU  LENGTH 
GUARD  RAIL  -  r  6'^ 
MEDIAN  RAIL -2' 2" 
SPLICE  BOLT  a  NUT 


BITUM.  CURB 
WITH  GUARD  RAIL 


RAIL  SECTION 


WASHER  TO  BE  PLACED  BETWEEN 
HEAD  AND  RAIL  OF  POST  BOLT 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT  USE  REFLECTORS. 


PLATE 
WASHER  DETAIL 


WOOD  BLOCK 
-IE.   POST  BOLT  HOLE 

RAIL  SPLICE  DETAIL 

(LAP  IN  DIRECTION  OF  TRAFFIC) 

MATERIAL  SIZES 

MATERIAL  MEETING  FORMER  STD.  DWG. 
REQUIREMENTS   IS  ACCEPTABLE  PROVIDING 
IT  IS  USED  ON  TOTAL  PROJECT. 


RAIL-  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  ASSHTO  MIBO  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS ^  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN  10" 
ONLY  ONE  TYPE  POST  (SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

TERMINAL  SECTIONS-  SEE  STANDARD  DRAWING  NO  89A  FOR  APPROACH  AND  DEPARTURE 
TERMINAL  SECTIONS. 

BRIDGE  APPROACH:   SEE  STANDARD  DRAWING    NO  86     FOR   TREATMENT  AT  BRIDGE  ENDS 

REFLECTOR -WASHER:  ALL  SECTIONS  OF  GUARD  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SPACED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR  FOOT  OF  GUARD  RAIL.  SEE  DETAIL  ON  STANDARD  DRAWING  NO  85  B. 


FITTINGS:  ALL  FITTINGS  SHALL  BE  GALVANIZED 
TO  CONFORM  WITH   STANDARD   SPEC.  M- 220.01 

CONCRETE  POSTS:  ONLY  ONE  SIZE  CHAMFER  CAN 
BE  USED    IN   A    SINGLE  RUN  OF  RAIL. 

BJ.atJiS.-TO  PREVENT  TWISTING,  BLOCKS  SHALL  BE 
AFFIXED  TO  THE  POSTS  BY  USE  OF  A  NAIL, WIRE, 
ADHESIVE,  OR  OTHER  MEANS  MEETING  THE  APPROVAL 
OF  THE  ENGINEER. 


REFERENCE: 
STANDARD  SPEC. 
SECTION  90 


REVISED 

NEW 

MAY  I9B5 

EFFECTIVE 

STANDARD  DRAWING 


DWG.  NO. 
85  A 


METAL  GUARD  RAIL 


APPROVED 
BY. 


ADmmSTFATOR-£NeiN££RINe  DIVISION 


TYPICAL  RAIL  SPLICE 
,(SEE  DETAIL  STD.  DWG  85  A). 

t._POST  BOl^T  HOLE/  <f.  POST  BOLT  HOLE 

GA.  MirAL 


%_  RAIL 


SEE  DETAIL  FOR 
RAIL  SECTION 
(STD  DWG.  86  A) 


6"C  8.2  #XI2'-6 
MIN.  RUB-RAIL 

RUB-RAIL 
SPLICE -(SEE  DETAIL  THIS  SHEET) 


POST 

(SEE  DETAILS  THIS  SHEET) 


NOTE^  FOR  DETAIL  OF  RUB- RAIL 
SEE  POSTS  BELOW. 


SECTION  A-A 


I  vt 


7/8"  0  HOLE 
PLATE  WASHER 


5/8"X2'-2"  POST 
BOLT  WITH  HEX 
NUT 


6  C  8.2  *X  12 -6  MIN. 
RUB-RAIL(USE  5/8"XI'-2" 
CAR.  BOLT  WITH  HEX  NUT) 


4-4  BARSX5-0"  WRAPPED 
•WITH  W  1.5  OR  LARGER 
WIRE  10"  PITCH 

7/8"0  HOLE 

PLAT  WASHER 


5/8"«X2'-2' 
POST  BOLT  WITH 
HEX  NUT 

.7/8"*  hole' 


6  C8.2  # 
XI2'-6"  MIN 
RUB-RAIL 


DAPPED  POST  (PERMISSIBLE  TO  DAP  FULL  LENGTH) 


PERMISSIBLE  TO     H  § 
DAP  POST  FULL  |l 
LENG.  OF  POST      li  _  u 


-7/8"  t  HOLE- 


SQUARE  WOOD  POST 
(S4S  OR    ROUGH  ) 


CONCRETE  POST 


ROUND  WOOD  POST 


WOOD  BUJCK  DETAIL 
(  S4S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


POST   1/4"  cL. 


11/16"  X  2"  SLOT 


MATERIAL-  8  GAGE  GALVANIZED 
APPROXIMATE  WEIGHT 
047  LBS. 


11/16     HOLES  FOR 
5/8"  X  I  1/2"  GALV 
CARRIAGE  BOLT  WITH 
HEX  NUT 


4  1/2'x  S^"X  7  i/4" 
SPLICE  PLATE 

II/I6"X2"  SLOTS  FOR  5/8"X  I  1/2"  CARRIAGE 
BOLT  WITH  HEX  NUT  AND  CUT  WASHER 


REFLECTORIZED  WHITE 


MOUNT  REFLECTORIZED 
ONCOMING  TRAFFIC. 


FACE  TOWARD 


DETAIL  OF  RUB  RAIL  SPLICE 

(RAIL  SPLICE    TO  OCCUR    AT    POSTS  ONLY) 


NOTES 


RAIL'  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  AASHTO  MI80.  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS-  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN  10" 
ONLY  ONE  TYPE  POST(SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

REFLECTOR- WASHER'  ALL  SECTIONS  OF  MEDIAN  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SR4CED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR   FOOT  OF  MEDIAN   RAIL,  SEE  DETAIL  THIS  SHEET 


FITTINGS' 
SPEC.  M- 


ALL  FITTINGS   SHALL  BE  GALVANIZED   TO  CONFORM    WITH  STANDARD 
220.01 

ONLY  ONE   SIZE   CHAMFER  CAN   BE  USED   IN  A  SINGLE  RUN 


REFLECTOR -WASHER 

SEE  STANDARD  DRAWING  NO.  85A 

FOR:  RAIL  SECTION  DETAIL 

SPLICE  BOLT  a  NUT  DETAIL 
RAIL  SPLICE  DETAIL 
PLATE  WASHER  DETAIL 


CONCRETE  POSTS' 
OF  RAIL. 

BLOCKS:  TO  PREVENT  TWISTING, BLOCKS  SHALL  BE  AFRXED  TO  THE  POSTS  BY  USE  OF  A 
NAIL,  WIRE, ADHESIVE,  OR  OTHER  MEANS  MEETING  THE  APPROVAL  OF  THE  ENGINEER. 


MATERIAL  SIZES 

MATERIAL  MEETING  FORMER  STD.  DWG. 
REQUIREMENTS  IS  ACCEPTABLE  PROVIDING 
IT  IS  USED  ON   TOTAL  PROJECT. 


REFERENCE' 
STANDARD  SPEC. 
SECTION  90 


REVISED 

NEW 

MAY  /985 

EFFECTIVE 

4/'/B* 

8///  as 

STANDARD  DRAWING 


DWG.  NO. 
85  B 


METAL  MEDIAN  RAIL 


APPROVED 


ACmNISTR*TOfl-£NaiNE£limG  DIVISION 


TRAFFIC 


ENDING  STOTION  -  DEFKRTURE  END 


CONNECT  RAIL  TO  BRIDGE  END  POST 
(MAY  REQUIRE  LENGTH  A0JUSTMENT1-SEE  NOTE  4 


CONNECT  RAIL  TO  BRIDGE  END  POST 

®  IS  THE  DISTANCE  ALONG  THE  INSTALLATON  UNE  FROM  THE  BEGINNING  OR  ENDING  STATION  TO  A  POST  LOCATION. 
®  IS  THE  OFFSET  FROM  INSTALLATION  LINE  TO  THE  FACE  OF  RAIL. 


APFHOACH  SIDE  OFFSETS 

(nCE  OF  GUARDRAIL) 

DATA 

STATION 

® 

0 

0 

0 

3.I2S 

3.125 

0.03 

6.25 

6.25 

0.11 

9.S75 

937 

0.24 

IZ.S 

12.49 

0.43 

PARABOLIC 

(BY  SLOPE) 

4  =  24*50' 
L  »  84.39' 
Tl«  41.49' 

15.625 

1561 

0.67 

18.75 

18.72 

0.96 

25 

24.92 

1.71 

31.25 

31.10 

2.66 

375 

37.24 

3.82 

T2-4424 

43.75 

43.34 

5.17 

50 

49.40 

6.73 

56.25 

55.40 

8.48 

62.5 

6134 

10.41 

68.75 

6722 

^53 

75 

73.03 

14.82 

81.25 

78.79 

1728 

87.5 

84.46 

aS9 

9i75 

90.13 

22.51 

100 

9581 

25.14 

TANGENT  EXTENSION  \ 
(SEE  PLANS) 

106.25 

101.48 

27.76 

11^5 

107.15 

30.39 

Iia75 

112.82 

33.01 

125 

118.49 

35.64 

131.25 

124.17 

38.26 

137.5 

129.84 

40.89 

143.75 

Q55I 

43.51 

150 

141.18 

46.13 

I5&25 

146.85 

48.76 

162.5 

152.53 

51.38 

DEPARTURE  SIDE  OFFSETS 

(FACE  OF  GUARDRAIL) 


DATA 


NOSE 

a  "WS'Wso' 

R  =  5' 
L  •  12.5' 
T  -15.05' 


STATION 


® 


® 


NOTE: 


R«f«r  to  plans  for  tables 


 r 

NOTES' 

I .   SLOPE  FLATTENMG  AND  GUARDRAIL   LAPPING  DETAIL  ■ 


2.  THE  10:1  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER   THAN  6:  I.  SHOULD  FLATTENING   BE  IMPRACTICABLE  DUE  TO 
INSLOPES  BEING  TOO  STEEP,   LONGER  POSTS   SHALL   BE  PROVIDED  -  SEE  PLANS. 


l-BEG  STA.  (SEE  APPROACH  SIDE  OFFSETS)  ' 

\^  IS  THE  LOWEST  MUTIPLE  OF  12.5'  WHICH  EXCEEDS  DISTANCI 


4.   AN  ADDITIONAL  TANGENT  SECTION  OF  BEAM  GUARDRAIL  WILL  BE  INCLUDED  AS  THE 
LOWEST  MUTIPLE  OF  12.5'  WHICH  EXCEEDS  NET  LN.  FT    GUARDRAIL  PER  INSTALLATIN. 


5 .    THIS  DRAWWG  IS  APPLICABLE  FOR  PROVIDING  GUARDRAIL  PROTECTION   FROM  MEDIAN 
HAZARDS  LOCATED  BETWEEN  INSTALLATION  LINES  (SEE  DETAIL)  OF  NOT  LESS  THAN 
24.5'  NOR  MORE  THAN  86.9'. 


6.    WHEN  DISTANCE  BETWEEN  INSTALLATION   LINES  EXCEEDS  86.9',  USE  300'  TANGENT 
SECTION  PLUS  TERMINAL  SECTION  NO  I  (SEE  STD  NO.  89  A). 


7.    WHEN  DISTANCE  BETWEEN  INSTALLAPON   LINES  IS  NOT  LESS  THAN  1675'  NOR  MORE 
THAN   24.5'.  SEE  STD  DWG  NO.  87  8. 


8.   WHEN  DISTANCE  BETWEEN  INSTALLATION  LINES  IS  LESS  THAN   16.75',  SEE  PLANS 
FDR  SPECIAL  TREATMENT 


9.  APPROPRIATE  ADJUSTMENT  IN  DESIGN  OF  INSTALLATION  SHALL  BE  MADE  FOR  CURVED 
ROADWAY,  SKEWED  BRIDGES,  OR  OTHER  CONDITIONS  NOT  SHOWN.  EXACT  DETAILS  OF 
THE  INSTALLATION  SHALL  BE  DIRECTED  BY  THE  ENGINEER. 


APPLICATION  CRITERIA 
SEE  ABOVE  NOTES  5,6,7  a  B 

SnNOAm  DKAmNB 

REFERENCE:                     DWG.  HO. 
STANDARD  SPEC                    87 A 
SECTION  90 

GUARDRAIL  INSTALLATION 
FOR  MEDIAN  HAZARDS 

HEVISEO 

NEW 

APPROVED                        ,  _ 

EFFECTIVE 

8///BS 

uimiisnMTm-emiMttmfM  om'sioH 

MEDIAN   BRIDGE    PIER  TREATMENT 


~EDGE  OF  BVVEMENT 


INSTALLATION  LINES 
(SEE  NOTES) 


2.5'  WHICH  EXCEEDS  DISTANCE. 


EDGE  OF  PAVEMENT- 


INSTALLATION  LINE-Pg,.^  |/2._i»8L4,/2CT 


EDGE   OF  PAVEMENT 


JSli 


INSTALLATION  LINE 
VaRJES 


± 


EDGE  OF  FRVEMENT 


•  SEE  NOTE  6 
MEDIAN  DETAIL 


OUTSIDE   SHLDR.  BRIDGE  PIER  TREATMENT 


OUTSIDE    SHOULDER  DETAIL 


notes: 

(APPLICABLE    TO  MEDIAN  HAZARDS) 

I.     APPROACH  SIDE  OFFSETS  MEDIAN  BRIDGE  PIER  TREATMENT: 


CURVE  DATA 

DISTANCE  ALONG 
CURVE 

® 

® 

PC 

0 

0 

0 

DELTA  ■  36'45'30'' 
RADIUS  •  38.97' 

6.25 

6.24 

0.50 

12.5 

12.29 

1.99 

18.75 

18.03 

4.42 

PCC 

25 

23.32 

775 

DELTA  =  143"  14' 30" 

31.25 

25.07 

13.33 

RADIUS' 5' 

PT 

375 

20.33 

16.75 

(X)  IS  THE  DISTANCE  ALONG  THE  INSTALLATION  LINE  FROM  THE  BEGINNING  OF  GUARDRAIL 
TO  A  POST  LOCATION. 

®  IS  THE  OFFSET  FROM  INSTALLATION  LINE  TO  FACE  OF  RAIL. 

2  .  MEDIAN   SLOPE  FLATTENING  AND  GUARDRAIL  LAPPING  DETAIL: 

TRAFFIC 


3  .  THIS  DRAWING  IS  APPLICABLE    FOR  PROVIDING  GUARDRAIL  PROTECTION  FROM  MEDIAN 
HAZARD  LOCATED  BETWEEN   EDGE  OF  PAVEMENTSCSEE  DETAIL)    OF  NOT  LESS  THAN 
l6'-9'  NOR  MORE  THAN  24'-6? 

4.   SEE   STD.  DWG.  NO  87A  FOR  APPLICATIONS  NOT  MEETING  CRITERIA  IN  NOTE  3. 

(APPLICABLE  TO  OUTSIDE   SHOULDER  HAZARDS) 

5  .  GUARDRAIL  PROTECTION  REQUIRED  ONLY  WHEN  NEAREST  OBSTRUCTION  IS  LESS  THAN 
30  FEET   FROM   EDGE  OF  NEAREST  TRAFFIC  LANE. 

(APPLICABLE  TO  BOTH  APPLICATIONS) 

6.  THE  10  I  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER  THAN  6:  I.  SHOULD  FLATTENING  BE  IMPRACTICABLE  DUE  TO 
INSLOPES  BEING  TOO  STEEP,  LONGER  POSTS  SHALL  BE  PROVIDED  -  SEE  PLANS. 

7.  APPROPRIATE  ADJUSTMENT  IN  DESIGN  OF  INSTALLATION  SHALL  BE  MADE  FOR  CURVED 
ROAOWKY  OR  OTHER  CONDITIONS  NOT  SHOWN.  EXACT  DETAILS  OF  THE  INSTALLATION 
SHALL  BE  AS  DIRECTED  BY  ENGINEER. 


APPLICATION  CRITERIA 
SEE  ABOVE  NOTES  3  8  4 

STANDAftO  DRAWINe 

KEFERENCE:                     OWG.  NO. 
STANDARD  SPEC.  878 
SECTION  90 

GUARDRAIL   INSTALLATION  FOR 
MEDIAN    AND  OUTSIDE 
SHOULDER  HAZARDS 

ReVISED 

NEW 

EFFECTIVE 

S  I  es 

PLAN 


SEE  8C-I  OF  MANUAL  ON  UNIFORM  TRAFFIC  CONTROL 
FOR  ADDITIONAL  DETAILS   a   SKEWED  CROSSING. 


WIDENING  IS  NOT  REQUIRED    IF  FINISHED  ROADWAY 


6  OR  AS  V 


IS  MINIMUM  28'. 


6"  OR  AS  . 
REQUIRED 

TYPICAL  BARRIER  CURB 


REVISED 
EFFECTIVE 


4/1/79 
6/1/79 


JUNEI983 


APR.  1985 

&I/SS 


STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  90 


DWG.  NO. 
88 


GUARDRAIL  FOR  GRADE  CROSSING 
PROTECTION 


ENeiNEERIHO  DIVISIOII 


SEE  END  ANCHORAGE  DETAIL 
(MINUS  FULL  CURVED  TERMINAL) 
SID.  DWG.  89  B  a  NOTE  6 


TERMINAL  SECTION  2 

ITOBEUSEOON  FOUR -LANE  DIVIDED  DEPARTURE  ENOSI 


TERMINAL    SECTION  3 

(TO  BE  USED  FOR  OUT  SLOPE  EMBEDMENT) 


®  PARABOLIC   SECTION  SHALL  NOT  BE  USED   WITHIN  THE  CLEAR 
ZONE  AS  DETERMINED  BY  AASHTO  TRAFFIC  BARRIER  GUIDE. 

SEE  PLANS  FOR  BEGINNING  AND  ENDING   STATIONS  OF  TERMINAL 
SECTION, 

ALL  COSTS  INVOLVED  IN  CONSTRUCTING    THIS  SECTION  (INCLUDING 
BURIED  ANCHOR)  SHALL  BE  PAID  FOR  AT  THE  UNIT  PRICE  BID  FOR 
GUARDRAIL. 


r 


notes: 

1.  6"xe"  posts  and  blocks  (see  sid  dwg.  no  85a). 

2.  see  end  anchor  detail  (std.  dwg.  no.  89b)  8  note  6. 

3.  parabolic  offset  distances: 


POST  NO. 

® 

© 

® 

® 

® 

(D 

® 

OFFSET 
DISTANCE 

o.od 

an' 

0.44' 

1.00' 

1.78' 

2.78' 

4.00' 

4.  BURIED  TERMINAL  MAY  BE  OFFSET  BY  A  FLARE  RATE   OR  BY  A  FLARE  RATE   +  THE 
i7'-6"  PARABOLIC.    IF  A  PARABOLIC  IS  USED.  ALL  OFFSETS  ARE  FROM  THE  INSTALL- 
ATION   LINE  EXTENDED. 

5.  IF  FINISHED  ROADWAY  WIDTH  IS  LESS  THAN  28',  TWO  FEET  OF  WIDENING  IS  REQUIRED 

6.  NO  PLATE   WASHERS  TO  BE  INSTALLED    BETWEEN   RAIL    8   BOLTHEAD  OF  POST  BOLT 
ON  POSTS    2  THRU  7   OF  TERMINAL   SECTIONS,  EXCEPT  ON   TERMINAL  SECTION  N0  2. 


ROADSIDE  SLOPE  FLATTENING  FOR  TERMINAL  SECTIONS: 
—AREA  OF  CONCERN 

END  OF  TERMINAL 


-  I  SLOPE  OR  FLATTER 

liliUHiteris-MAx. 


TRAFFIC 


8 .  THE  10:1  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER  THAN  6:1.  SHOULD  FLATTENING  BE  IMPRACTICABLE  DUE  TO 
INSLDPES  BEING  TOO  STEEP.  LONGER  POSTS  SHALL  BE  PROVIDED  -  SEE  PLANS. 


9.  BURIED  GUARD  RAIL  ANCHOR  DETAIL: 


liXji--}- 1  V«"  K  5 'A"  X  0. 1 6  4 "  [  8  G  A ) 

]  22  o  (m  E2S 


BACKING  PLATE 


WASHER  WITH  11/16"  HOLES 
1 


SECTION  B-B 

~We>IS  STEEL  POST 


5/8"  HEX  HEAD  BOLT 
1/2"  BACKING  PLATE— ^ 


1  I 


— i  ^2  3/4" 
SECTION  A -A 


TERMINAL  RAIL  SECTION  AND  WBnlS  TO  BE  FABRICATED 

TO  RECEIVE  5/8"  HEX  HEAD  BOLTS  AS  SHOWN.  ALL 
BOLTS  SHALL  CONFORM  TO  ASTM  DESIGNATION  A  325 
*  OR  NEWW8xl8  PER   ASTM  A6-77b. 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWINO 


reference: 
STANDARD  SPEC. 
SECTION  90 


owe.  NO. 

89  A 


GUARDRAIL 
TERMINAL  SECTIONS 


STANDARD  POST  a  BLOCKOUT 
•ANCHOR  PLATE 
CABLE  ASSEMBLY 

SHOP  BEND  l2'-6'  OF  BEAM  GUARDRAIL  OF  S'  RADIUS 


BREAKAWAY     8"«6"  POSTS  WITH  STEEL  TUBE 
(NO  BLOCK  OUT  REQUIRED) 
(PLATE  WASHES  REQUIRED) 


:ABLE  ASSEMBLY 
ANCHOR  PLATE 

STANDARD  POST  8  BLOCKOUT 


PLAN 

(SEE  END  ANCHORAGE  DETAILS) 


^1 


NO  PLATE   WASHERS  TO  BE  INSTALLED 
BETWEEN  RAIL  8  BOLT  HEAD  OF  POST  BOLT 
ON  FIRST  SEVEN  POSTS  OF  TERMINAL  SECTION. 


4 


SEE  END  ANCHORAGE  DETAILS 


ELEVATION 


GUARDRAIL  END  ANCHORAGE  -  5'  RADIUS 


GUARDRAIL  END  ANCHORAGE  -  STANDARD 


PAYMENT  AT  THE  UNIT  PRICE  BID  FOR  "GUARDRAIL-  END  ANCHORAGE  -  5  FT.  RADIUS' 
SHALL   BE  FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS  (EXCLUSIVE  OF 
BEAM  GUARDRAIL  AND  POSTS)  AND  WORK  NECESSARY  TO  CONSTRUCT  THE  END 
ANCHORAGE  REQUIRED  TO  COMPLETE  THE  NOSE  SECTION  DETAILED  HEREON. 


NEUTRAL  AXIS 


II"  RADIUS  TERMINAL  ELEMENT 


TRIM  POST  AS  REQUIRED 

MKHIGAN  END  SHOE  (SEE  NOTES  UNDER  SHOE  DETAIL) 

END  POSTS 


3/8" 


PLAN 


31/2" 

"1  ■   1'  '1 

— 

 .  ^c^^  

3Al"x  21/2' 

1 

S^/£ 

POST  BOLT  SLOT 

^3«"t  HOLES  ^ 
ELEVATION 


29/32  k3  SLOTS 


MICHIGAN  END  SHOE 

(10  GAGE) 

holes  not  required  but  acceptable, 
one  inch  wastcrs  required  in  connection 
of  michigan  end  shoe  bt  termwal  element. 


PAYMENT  AT  THE  UNIT  PRICE  BID  FOR  "GUARDRAIL -END  ANCHORAGE-  STANDARD  SHALL 
BE  FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS   (EXCLUSIVE  OF  BEAM  GUARD- 
RAIL AND  POSTS)  AND  WORK  NECESSARY  TO  CONSTRUCT  EACH  END  ANCHORAGE  AS 
DETAILED  HEREON. 


l/2"j<3"«  2  ZA"  EM3  PLflTE- 
HEX  NUT  FOR  1"  STUO 


3/16"  THICK  STEEL  PLATE- 
VB"  BOLT 


HEX  NUT  FOR  5/8"  BOLT 


STANDARD  SWAGED  CONNECTTON 
FOR  3/4'  CABLE - 


MACHME  BOLT  AND  CUT 
WASHER  ON  FRONT  FftCE  AT 
NEUTRAL  AXIS  OF  RAIL 

NEUTRAL  AXIS 

FDR  5/e"  BOLT  ON  NEUTRAL  AXIS 
METAL  BEAM  GUARD  RAL. 


WOOD  BREAKWAY  POST 


-3/16"  II X  r»  8"  TOOK  WELDED  TO  3/4"  t 


•-3Z 

1  1/16*  DIA. 

1 

4'  ,  1 

"  S" 

BEARING  PLATE  DETAILS 


NOTES 


Bolts  shall  be  1/6"  0  smaller  than  hole  and  shall 
be  ASTM  A-325  or  enpansion  anchor  type  with 
washers  approved  by  the  Engineer. 


^  7'LOWC  STUD  IIMef 

THREADED  ENTIRE 
[LENGTH 


's/B" 


r 


L|l/4" 


'V4*  DIA.  (6 1 19) 
GALVANIZED  CABLE 


■-STANMHO  SWUSED  OTTINS  AND  STUO 


CABLE  ASSEMBLY 


SECTION  B-B 

(END  FUSE  REMOVED) 


ANCHOR  PLATE  DETAILS 


r-3/8"R 

\^ii«roiA 


I  V8»- 


3 


SOIL  PLATE 


END  PLATE 


STANDAKD  DRAWING 


KEFERENCe: 
STANDARD  SPEC 
SECTION  90 


DWG.  NO. 

89  B 


GUARDRAIL 
END  ANCHORAGE 
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REVISIONS 

To 


MONTANA  DEPARTMENT  OF  HIGHWAYS 
STANDARD  DRAWINGS 


1984  Edition 


Effective  August  1,1985 


J 


STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 


NOTICE  CONCERNING  REVISIONS  TO  THE 
1984  EDITION  OF  THE  STANDARD  DRAWINGS 

The  following  are  revised  and  new  drawings,  together  with  revised 
page  4  of  the  Table  of  Contents,  to  be  added  to  the  Standard  Drawing 
Book  you  now  have.  These  drawings  affect  those  projects  let  to 
contract  after  August  1,  1985. 

Std.  Dwg.  No.  85A  -  Metal  Guardrail 

85B  -  Metal  Median  Rail 

87A  -  Guardrail  Installation  for  Median  Hazards 
87B  -  Guardrail  Installation  for  Median  &  Outside 

Shoulder  Hazards 
88    -  Guardrail  for  Grade  Crossing  Protection 
89A  -  Guardrail  Terminal  Sections 
89B  -  Guardrail  End  Anchorage 

Users  of  these  Standard  Drawings  are  advised  to  examine  carefully 
each  drawing.  The  following  are  "some"  of  the  more  significant 
changes  involved  and  do  not  necessarily  refer  to  all  changes  made  on  a 
particular  drawing. 

Std.  Dwqs.,  Nos.   85A  &  85B 

A  note  pertaining  to  tacking  of  the  blocks  was  added  to  each 
drawing.  Dwg.  No.  85A  also  contains  changes  to  the  details 
shown  for  "Section  A-A"  and  "Bitiim.  Curb  With  Guardrail." 

Std.  Dwqs.,  Nos.   87A  &  87B 

These  are  new  drawings  and  replace  current  Std.  Dwg.  No.  87. 

Std.  Dwg.  No.  88  ^  ^  . 

Changes  were  made  in  the  Terminal  Sections  called  for  in  the 
PLAN  view.  The  note  in  the  bottom  right  hand  corner  was 
also  revised. 

Std.  Dwg.  No.  89A  .  . 

This  drawing  was  revised  completely.  Terminal  Section  l  is 
now  only  37.5  feet  long  using  a  parabolic  curve  with  a  4 
foot  offset  in  lieu  of  the  previous  75.0  feet  tangent 
section  with  an  8.5  foot  offset.  Previous  Terminal  Sec- 
tion A  has  been  deleted.  Terminal  Section  3  (previous  6) 
for  placement  into  the  cut  slope  is  a  complete  new  design. 

Std.  Dwg.  No.  89B  .     .     ,     ^  . 

This  drawing  was  revised  completely.  Principal  design 
changes  were  the  addition  of  the  detail  for  the  "Guardrail 
End  Anchorage  -  5  Ft.  Radius"  and  distinguishing  between  it 
and  the  "Guardrail  End  Anchorage  -  Standard."  The  format 
was  revised  for  clarity. 


J.  V.  O'Donnell,  Supervisor 
Contract  Plans  Section 


JVO'D:DBW:cg:lZ 


FENCE  AND  CATTLE  GUARD  (cont.) 
Farm  Fence 
Cattle  Guard 

Precast  Concrete  Base  for 
Cattleguard 

GUARDRAIL 

Concrete  Median  Rail 

Metal  Guardrail 

Metal  Median  Rail 

Bridge  Approach  Sections 

Guardrail  Installation  for 
Median  Hazards 

Guardrail  Installation  for 
Median  &  Outside  Shoulder  Hazards 

Guardrail  for  Grade  Crossing 
Protection 

Guardrail  Terminal  Sections 

End  Anchorage 

Cable  Guardrail 

Cable  Guardrail  Driveway 
Anchor  Section 

MISCELLANEOUS  STANDARDS 
Slope  Rounding 

Roadway  Embankment  at  Bridge  End 

U-Turn  Median  Openings  on 
Controlled  Access  Highways 

Approaches 


78  6/1/79  81 

79  4/1/84  82 

80  6/1/79  82 

84  4/1/84  90 

85A  8/1/85  90 

85B  8/1/85  90 

86  4/1/84  90 

87A  8/1/85  90 

878  8/1/85  90 

88  8/1/85  90 

89A  8/1/85  90 

89B  8/1/85  90 

90  3/1/72  90 

91  3/1/72  90 

100  3/1/72  11 

101  3/1/72  11 

102  3/1/72  11 

103  3/1/72  20 


Effective  Aug.  1,  1985 


-4- 
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2'Q"  WIDENING  IS  REQUIRED  IF  FINISHED 
ROADWAY   WIDTH  IS  LESS  THAN  28' 


t   POST  BOLT  HOLE 


t    POST  BOLT  HOLE 


t  POST   BOLT  HOLE 


t,  RAIL 


SEE  DETAIL  FOR 
RAIL  SECTION 
(THIS  SHT)' 


SEE  DETAIL  FOR 
l'-9"   WOOD  BLOCK 
(THIS  SHTI 


-  NORMAL  FINISHED  SHLDR, 
8",  8" 


METAL  WASHER 


-SEE  DETAILS  FOR 
POST  (THIS  SHT) 


SECTION  A-A 


e  X  6  XI4 
WOOD  BLOCKS 


PLATE  WASHi 

(SEE  DETAIL 
THIS  SHEET) 

5/e  exi  -S  POST  / 
BOLT  WITH  HEX.NUt/ 


7/B  »  HOLE- 


4-1iBARSX  5' 0"  WRAPPED  WITW 

W  1.5  OR  LARGER  WIRE   lO"  PITCH  ,  I  1/2" 


METAL 
WASHER 


3'-d' 


^-4 


I»PPED  POST 
(PERMISSIBLE  TO 
DAP  FULL  LENG) 


8"X6"XI4" 
WOOD  BLOCK 


I  VZ 

METAL  WASHER 

PLATE  WASHER- 
(SEE  DETAILS 
THIS  SHEET) 

5/8"?  X  I'- 6"  POST  BOL" 
WITH  HEX  NUT 


7/8"0  HOLE 

1/2"  MIN.  TO  l"MAX^ 
CHAMFER(SEE  NOTES) 


7/8 


HOLE 


"  MIN, 

DAPPED  POST 
(PERMISSIBLE  TO -xj^ 
DAP  FULL  LENG.)  ^ 


lUNTERSINK  BACK  OF 
POST  FOR  METAL  WASHER 


3".  3'.' 


SQUARE  WOOD  POST 
(S4S  OR  ROUGH) 


CONCRETE  POST 


ROUND  WOOD  POST 


-7/8" 0  HOLE' 

8"X6"X  14"  WOOD  BUOCK 
(S4S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


2'0"  WIDENING  IS  REQUIRED  IF  FINISHED 
ROADWAY  WIDTH  IS  LESS  THAN  28' 

NORMAL  FINISHED  SHLDR 


Is 


BIT  CURB  ( SEE  StD  |  | 
DWG.  NO.  66 ) 

BITUM.  CURB 
WITH  GUARD  RAIL 


OVAL  SHOULDER  BUTTON 
HEAD  BOLT  OR  EQUAL 
POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH. 


Oil 

1 

RAIL  SECTION 


-Xr    POST  BOLT  LENGTH 
GUARD  RAIL  -  I '6" 
MEDIAN  RAIL -2' 2" 
SPLICE  BOLT  a  NUT 


WASHER  TO  BE  PLACED  BETWEEN 
HEAD  AND  RAIL  OF  POST  BOLT 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT  USE  REFLECTORS. 


PLATE 
WASHER  DETAIL 


N9TK 


POST  BOLT  HOLE 


RAIL  SPLICE  DETAIL 

(LAP  IN  DIRECTION  OF  TRAFFIC) 
MATERIAL  SIZES 

MATERIAL  MEETING   FORMER  STD.  DWG. 
REQUIREMENTS   IS  ACCEPTABLE  PROVIDING 
IT  IS  USED  ON  TOTAL  PROJECT- 


RAIL'  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  ASSHTD  MI80  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS'  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN  10" 
ONLY  ONE  TYPE  POST  (SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

TERMINAL  SECTIONS-  SEE  STANDARD  DRAWING  NO  89 A  FOR  APPROACH  AND  DEPARTURE 
TERMINAL  SECTIONS. 

BRIDGE  APPROACH:   SEE  STANDARD  DRAWING    NO.  86     FOR   TREATMENT  AT  BRIDGE  ENDS 

REFLECTOR -WASHER:  ALL  SECTIONS  OF  GUARD  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SPACED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR   FOOT  OF  GUARD  RAIL.  SEE  DETAIL  ON  STANDARD  DRAWING  NO  85  8. 


FITTINGS:  ALL  FITTINGS  SHALL  BE  GALVANIZED 
TO  CONFORM   WITH   STANDARD   SPEC.  M- 220.01 

CONCRETE  POSTS:  ONLY  ONE  SIZE  CHAMFER  CAN 
BE  USED    IN  A    SINGLE  RUN  OF  RAIL. 

BLCKUSS.  TO  PREVENT  TWISTING,  BLOCKS  SHALL  BE 
AFFIXED  TO  THE  POSTS  BY  USE  OF  A  NAIL.WIRE, 
ADHESIVE,  OR  OTHER  MEANS  MEETING  THE  APPROVAL 
OF  THE  ENGINEER. 


REFERENCE: 
STANDARD  SPEC. 
SECTION  90 


REVISED 

NEW 

MAY  (985 

EFFECTIVE 

STANDARD  DRAWING 


DWG.  NO. 
85  A 


METAL  GUARD  RAIL 


APPROVED 
BY. 


ADUmSTRATOR-CHeiNEERIHe  DIVISION 


lt._POST  BOI^T  HOLE^ 
RAIL 


TYPICAL  RAIL  SPLICE 
^(SEE  DETAIL  STD,  DWG  85  A  )^ 

POST  BOLT  HOLE 

-12  GA.  METAir~*L 


VARIES 


VARIES 


r-0" 

w  ■  ■ 

6'- 3"  y 

WW  77) 

6'  -  3" 

m 

MIN.  RUB-RAIL 
RUB- RAIL 

SPLICE -(SEE  DETAIL  THIS  SHEET) 


8"X6"  WOOD  BLOCK  / 
(SEE  DETAIL  THIS  'I    1'^?.  MEDIAN 
SHEET)  / 

NOTE;  FOR  DETAIL  OF  RUB- RAIL 
SEE  POSTS  BELOW. 


SEE  DETAIL  FOR 
RAIL  SECTION 
(STD DWG.  85A) 


POST 

(SEE  DETAILS  THIS  SHEET) 


SECTION  A -A 


MIN  DIA. 

DAPPED  POST  (PERMISSIBLE  TO  DAP  FULL  LENGTH) 


7/8"  0  HOLE 
PLATE  WASHER- 


5/8  X2-2"  POST 
BOLT  WITH  HEX 
NUT 

6"C8.2  #XI2'-6"MIN. 
RUB-RAIL(USE  5/8"Xl'-2" 
CAR  BOLT  WITH  HEX  NUT) 


SQUARE  WOOD  POST 

(S4S  OR    ROUGH  ) 


CONCRETE  POST 


ROUND  WOOD  POST 


WOOD  BLOCK  DETAIL 
(  S4S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


POST  1/4"  CL. 


11/16"  X  2"  SLOT 


MATERIAL-  8  GAGE  GALVANIZED 
APPROXIMATE  WEIGHT 
0.47  LBS. 


11/16"  "HOLES  FOR 
5/8"  X  I  1/2"  GALV 
CARRIAGE  BOLT  WITH 
HEX  NUT 


4  Vi  Xi/e  X  7  3/4 
SPLICE  PLATE 

II/I6"X2"  SLOTS  FOR  5/8"X  I  1/2"  CARRIAGE 
BOLT  WITH  HEX  NUT  AND  CUT  WASHER 


REFLECTORIZED  WHITE 


MOUNT  REFLECTORIZED  FACE  TOWARD 
ONCOMING  TRAFFIC. 


DETAIL  OF  RUB  RAIL  SPLICE 

(RAIL  SPLICE    TO  OCCUR    AT    POSTS  ONLY) 


NOTES 


RAIL' GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  AASHTD  MIBO.  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS:  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN  10" 
ONLY  ONE  TYPE  POST(SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

REFLECTOR- WASHER'  ALL  SECTIONS  OF  MEDIAN  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SWCED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR  FOOT  OF  MEDIAN  RAIL.  SEE  DETAIL  THIS  SHEET 

FITTINGS'  ALL  FITTINGS   SHALL  BE  GALVANIZED  TO  CONFORM   WITH  STANDARD 
SPEC.  M  -  22001 

ONLY  ONE   SIZE   CHAMFER  CAN   BE  USED   IN  A  SINGLE  RUN 


REFLECTOR -WASHER 

SEE  STANDARD  DRAWING  NO.  85A 

FOR:  RAIL  SECTION  DETAIL 

SPLICE  BOLT  a  NUT  DETAIL 
RAIL  SPLICE  DETAIL 
PLATE  WASHER  DETAIL 


CONCRETE  POSTS' 
OF  RAIL. 

BLOCKS:  TO  PREVENT  TWISTING, BLOCKS  SHALL  BE  AFRXED  TO  THE  POSTS  BY  USE  OF  A 
NAIL,  WIRE, ADHESIVE,  OR  OTHER  MEANS  MEETING  THE  APPROWL  OF  THE  ENGINEER. 


MATERIAL  SIZES 

MATERIAL  MEETING  FORMER  STD.  DWG. 
REQUIREMENTS  IS  ACCEPTABLE  PROVIDING 
IT  IS  USED  ON   TOTAL  PROJECT. 


REFERENCE' 
STANDARD  SPEC. 
SECTION  90 


REVISED 

NEW 

MAY  1985 

EFFECTIVE 

•f/'/S* 

8///  as 

STANDARD  DRAWING 


DWG.  NO. 
85  B 


METAL  MEDIAN  RAIL 


APPROVED 
BY_ 


ADMimSTRATOK-lNeillEERINe  OIVISION 


TRAFFIC 


ENDINe  SWION  -  DcmRTURE  END 


CONNECT  RAIL  TO  BRIDGE  END  POST 

(MAY  REQUIRE  LENGTH  ADJUSTMENT1-SEE  NOTE  4 


IS  THE  DISTANCE  ALONG  THE  INSTALLATON  UNE  FROM  THE  BEGINNING  OR  ENDING  SWION  TO  A  POST  LOCATION. 
®  IS  THE  OFFSET  FROM  INSTALLATION  LINE  TO  THE  FACE  OF  RAIL. 


APPROACH  SIDE  OFFSETS 

(fSCE  OF  GUARDRAIL) 

DATA 

STATION 

® 

0 

0 

0 

3J2S 

3.125 

0.03 

6.25 

6.25 

0.11 

9.375 

937 

0.24 

12.5 

12.49 

0.43 

PARABOLIC 
(BY  SLOPE) 

4  =  24*50' 
L  '  84.39' 
Tl=  41.49' 

15.625 

I9l6I 

0.67 

18.75 

18.72 

0.96 

25 

24.92 

1.71 

31.25 

31.10 

2.66 

375 

37.24 

3.82 

T2-4424 

43.75 

43.34 

517 

50 

49.40 

6.73 

56.25 

55.40 

8.48 

62.5 

6134 

10.41 

68.75 

67.22 

12.53 

75 

73.03 

14.82 

81.25 

78.79 

1728 

87.5 

84.46 

19.89 

9175 

90.13 

22.51 

100 

9581 

25.14 

TANGENT  EXTENSION  \ 
(SEE  PLANS) 

106.25 

101.48 

27.76 

112.5 

107.15 

30.39 

11875 

112.82 

33.01 

125 

118.49 

35.64 

131.25 

124.17 

38.26 

137.5 

129.84 

40.89 

143.75 

13551 

43,51 

150 

141.18 

46.13 

156.25 

146.85 

48.76 

162.5 

152.53 

51.38 

DATA 

STATION 

® 

® 

NOSE 

a  -I43'I4'30" 

R  =  5' 
L  •  12.5' 
T.  15.05' 

DEPARTURE  SIDE  OFFSETS 

(FACE  OF  GUARDRAIL) 


NOTE: 


Refer  to  plans  for  tables 


NOTES' 

I .   SLOPE  FLATTENKG   AND  GUARDRAIL   LAPPING  DETAIL : 


INSTALLATION  LINE  

10 : 1  SLOPE  OR  FLATTER 

IS*  ma: 


MflR 


2.  THE  IO;l  SLOPE  FLATTENING  SHALL  EXTEND  TV«J  FEET  FROM  BACK  OF  POST  WV6NEVER 
INSLDPES  ARE  STEEPER   THAN  6  1.  SHOULD  FLATTENING   BE  IMPRACTICABLE  DUE  TO 
INSLOPES  BEING  TOO  STEEP,   LONGER  POSTS   SHALL   BE  PROVIDED  -  SEE  PLANS. 


J.  SKEW  BRIDGE  DETAILS; 

-END  STA.(  MAY  REQUIRE  LENGTH  ADJUSTMENT)- SEE  NOTE  4-> 


I   ^j-BRIDGE  APPR.  SEC 


-BEG  STA.(SEE  APPROACH  SIDE  OFFSETS)- 

IS  THE  LOWEST  MUTIPLE  OF  12.5'  WHICH  EXCEEDS  DISTANC^^ 


4.   AN  ADDITIONAL  TANGENT  SECTION  OF  BEAM  GUARDRAIL  WILL  BE  INCLUDED  AS  THE 
LOWEST  MUTIPLE  OF  12.5'  WHICH  EXCEEDS  NET  LN.  FT    GUARDRAIL  PER  INSTALLATIN. 


5 .    THIS  DRAWNG  IS  APPLICABLE  FOR  PROVIDING  GUARDRAIL  PROTECTION   FROM  MEDIAN 
HAZARDS  LOCATED  BETWEEN  INSTALLATION  LINES  (SEE  OCTAIL)  OF  NOT  LESS  THAN 
24.5'  NOR  MORE  THAN  86.9'. 


6.    WHEN  DISTANCE  BETWEEN  INSTALLATION   LINES  EXCEEDS  869',  USE  300'  TANGENT 
SECTION  PLUS  TERMINAL  SECTION  NO  I  (SEE  STD  NO.  89  A). 


T.   WHEN  DISTANCE  BETWEEN  INSTALLAHON  LINES  IS  NOT  LESS  THAN  16.75'  NOR  MORE 
THAN    24.5',  SEE  STD.  DWG.  NO.  87  B. 


8    WHEN  DISTANCE  BETWEEN  INSTALLATION  LINES  IS  LESS  THAN   16.75',  SEE  PLANS 
FOR  SPEOAL  TREATMENT 


9.  APPROPRIATE  ADJUSTMENT  N  DESIGN  OF  INSTALLATION  SHALL  BE  MADE  FOR  CURVED 
ROADWAY,  SKEWED  BRIDGES,  OR  OTHER  CONDITIONS  NOT  SHOWN.  EXACT  DETAILS  OF 
THE  INSTALLATION  SHALL  BE  DIRECTED  BY  THE  ENGINEER. 


APPLICATION  CRITERIA 
SEE  ABOVE  NOTES  5,6,7  a  8 


EFFECTIVE   I  g///g:f 


STANDARD  DftAmNG 


REFERENCE : 
STANDARD  SPEC 
SECTION  90 


DWG.  Ma 
87A 


GUARDRAIL  INSTALLATION 
FOR  MEDIAN  HAZARDS 


APmOVCD  7.  ,        '  _ 


MEDIAN   BRIDGE   PIER  TREATMENT 


EDGE   OF  PAVEMENT- 


INSTALLATION  LINE 
\»RES 


INSTALLATION  LINE 
\BRJES 


EDOE  OF  RAVEMENT 


«SEE  NOTE  6 
MEDIAN  DETAIL 


OUTSIDE   SHLDR.  BRIDGE  PIER  TREATMENT 


OUTSIDE   SHOULDER  DETAIL 


notes: 

(APPLICABLE    TO  MEDIAN  HAZARDS) 

I.     APPROACH  SIDE  OFFSETS  MEDIAN  BRIDGE  PIER  TREATMENT: 


CURVE  DATA 

DISTANCE  ALONG 
CURVE 

® 

® 

PC 

0 

0 

0 

DELTA  ■  36*45' 30" 
RADIUS  =  38.97' 

6.25 

6.24 

0.50 

12.5 

12.29 

1.99 

18.75 

18.03 

4,42 

PCC 

25 

23.32 

775 

DELTA  =  143*  14' 30" 

31.25 

25.07 

1333 

RADIUS'S' 

PI 

375 

20.33 

16.75 

®  IS  THE  DISTANCE  ALONG  THE  INSTALLATION  LINE  FROM  THE  BEGINNING  OF  GUARDRAIL 
TO  A  POST  LOCATION. 

®  IS  THE  OFFSET  FROM  INSTALLATION  LINE  TO  FACE  OF  RAIL. 

2  .  MEDIAN    SLOPE  FLATTENING  AND  GUARDRAIL  LAPPING  DETAIL: 

TRAFFIC 
—   — EOP 


3.  THIS  DRAWING  IS  APPLICABLE   FOR  PROVIDING  GUARDRAIL  PROTECTION  FROM  MEDIAN 
HAZARD  LOCATED  BETWEEN   EDGE  OF  RAVEMENTSISEE  DETAIL)    OF  NOT  LESS  THAN 
l6'-9"  NOR  MORE  THAN  24'-6r 

4  .   SEE   STD,  OWG.  NO  87A  FOR  APPLICATIONS  NOT  MEETING  CRITERIA  IN  NOTE  3. 


(APPLICABLE  TO  OUTSIDE  SHOULDER  HAZARDS) 

5.  GUARDRAIL  PROTECTION  REQUIRED  ONLY  WHEN  NEAREST  OBSTRUCTION  IS  LESS  THAN 
30  FEET   FROM   EDGE  OF  NEAREST  TRAFFIC  LANE. 

(APPLICABLE  TO  BOTH  APPLICATIONS) 

6.  THE  10  I  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER   THAN  6:  I.  SHOULD  FLATTENING  BE  IMPRACTICABLE  DUE  TO 
INSLOPES  BEING  TOO  STEEP,  LONGER  POSTS  SHALL  BE  PROVIDED  -  SEE  PLANS. 

7.  APPROPRIATE  ADJUSTMENT  IN  DESIGN  OF  INSTALLATION   SHALL  BE   MADE  FOR  CURVED 
ROAOVIIAY  OR  OTHER  CONDITIONS  NOT  SHOWN.  EXACT  DETAILS  OF  THE  INSTALLATION 
SHALL  BE  AS  DIRECTED  BY  ENGINEER. 


APPLICATION  CRITERIA 
SEE  ABOVE  NOTES  3  8  4 

STANDARD  DRAmNe 

REFERENCE:                     owe.  NO. 
STANDARD  SPEC  87B 
SECTION  90 

GUARDRAIL   INSTALLATION  FOR 
MEDIAN     AND  OUTSIDE 
SHOULDER  HAZARDS 

HEWSED 

NEW 

OTECT/VE 

e-i- es 

AU«NISTWATim-eNOINtaH»M  OrVTSWM 

 : 


r-6" 


6"  OR  AS  y 


PLAN 

SEE  8C-I  OF  MANUAL  ON  UNIFORM  TRAFFIC  CONTROL 
FOR  ADDITIONAL  DETAILS   a   SKEWED  CROSSING. 

WIDE  NINO  IS  NOT  REQUIRED    IF  FINISHED  ROADWAY 
IS  MINIMUM  28'. 


6  OR  AS 
REQUIRED 


TYPICAL  BARRIER  CURB 


REVISED 

4/1/79 

JUNEI983 

APR.  1985 

EFFECTIVE 

6/1/79 

BI//8S 

STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 
B8 


GUARDRAIL  FOR  GRADE  CROSSING 
PROTECTION 


lATOR-ENl 


ADUimSTRAfOR -ENefNEERINB  DIVISIOH 


SEE  END  ANCHORAGE  DETAIL 
(MINUS  FULL  CURVED  TERMINAL) 
STD.  DWG.  89  B  a  NOTE  6 


TERMINAL  SECTION  2 

(TO  BE  USED  ON  FOUR -LANE  DIVIDED  DEPARTURE  ENDS! 


TERMINAL    SECTION  3 

(TO  BE  USED  FOR  OUT  SLOPE  EMBEDMENT) 


®  PARABOLIC   SECTION  SHALL  NOT  BE  USED   WITHIN  THE  CLEAR 
ZONE  AS  DETERMINED  BY  AASHTO  TRAFFIC  BARRIER  GUIDE. 

SEE  PLANS  FOR  BEGINNING  AND  ENDING  STATIONS  OF  TERMINAL 
SECTION. 


ALL  COSTS  INVOLVED  IN  CONSTRUCTING    THIS  SECTION  (INCLUDING 
BURIED  ANCHOR)  SHALL  BE  PAID  FOR  AT  THE  UNIT  PRICE  BID  FOR 
GUARDRAIL. 


notes: 

1.  6"x8"  POSTS  AND  BLOCKS  (SEE  STD  DWG.  NO  85A). 

2.  SEE  END  ANCHOR  DETAIL  (STD.  DWG.  NO.  89B)   8    NOTE  6. 

3.  PARABOLIC   OFFSET  DISTANCES: 


POST  NO. 

® 

© 

® 

® 

® 

CD 

© 

OFFSET 
DISTANCE 

o.od 

0.11' 

0.41' 

1.00' 

1.78' 

2.78' 

4.00' 

4.  BURIED  TERMINAL  MAY  BE  OFFSET  BY  A  FLARE  RATE   OR  BY  A  FLARE  RATE   +  THE 
37' -6"  PARABOLIC.    IF  A  PARABOLIC  IS  USED,  ALL  OFFSETS  ARE  FROM  THE  INSTALL- 
ATION   LINE  EXTENDED. 

5.  IF  FINISHED  ROADWAY  WIDTH  IS  LESS  THAN  28',  TWO  FEET  OF  WIDENING  IS  REQUIRED 

6.  NO  PLATE  WASHERS  TO  BE  INSTALLED    BETWEEN   RAIL    8   BOLTHEAD  OF  POST  BOLT 
ON  POSTS    2  THRU  7    OF   TERMINAL    SECTIONS,  EXCEPT  ON   TERMINAL  SECTION  N0  2. 


7.  ROADSIDE  SLOPE    FLATTENING  FOR  TERMINAL  SECTIONS: 

-AREA  OF  CONCERN 

END  OF  TERMINAL 


iO'l  SLOPE  OR  FLATTER 
5°  MAX. 


-EOF 


TRAFFIC 


8  .  THE  10:1  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER  THAN  6:1.  SHOULD  FLATTENING  BE  IMPRACTICABLE  DUE  TO 
INSLDPES  BEING  TOO  STEEP.  LONGER  POSTS  SHALL  BE  PROVIDED  -  SEE  PLANS. 


9.  BURIED  GUARD  RAIL  ANCHOR  DETAIL: 


BACKING  PLATE 


V4  kS'A  J<  0.164  (8GA) 
WASHER  WITH  11/16"  HOLES 

  1 


SECTION  B-B 

-W8XI8  STEEL  POST 


6/8"  HEX  HEAD  BOLT 
1/2"  BACKING  PLATE 


 1      1^2  3/4" 

SECTION  A -A 


TERMINAL  RAIL  SECTION  AND   W8xl8  TO  BE  FABRICATED 
TO  RECEIVE   5/8"  HEX  HEAD  BOLTS  AS   SHOWN.  ALL 
BOLTS  SHALL  CONFORM  TO  A3TM  DESIGNATION  A  325 
*  OR  NEWWBxie  PER   ASTM  A6-77b. 


STANDARD  DRAWINO 


REFERENCE  • 
STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 
89  A 


GUARDRAIL 
TERMINAL  SECTIONS 


KVED     \  ,1  ■ 


STANDARD  POST  a  BLOCKOUT 
■ANCHOR  PLATE 
CABLE  ASSEMBLY 

SHOP  BEND  l2'-6"  OF  BEAM  GUARDRAIL  OF  S'  RADIUS 


BREAKAWAY     8"«6"  POSTS  WITH  STEEL  TUBE 
(NO  BLOCK  OUT  REQUIRED) 
(PLATE  WASHES  REQUIRED) 


CABLE  ASSEMBLY 
ANCHOR  PLATE 

STANDARD  POST  B  BLOCKOUT 


PLAN 

(SEE  END  ANCHORAGE  DETAILS) 

GUARDRAIL  END  ANCHORAGE  -  5'  RADIUS 


NO  PLATE   WASHERS  TO  BE  INSTALLED 
BETWEEN  RAIL  8  BOLT  HEAD  OF  POST  BOLT 
ON  FIRST  SEVEN  POSTS  OF  TERMINAL  SECTION. 


4 


SEE  END  ANCHORAGE  DETAILS 


ELEVATION 

GUARDRAIL  END  ANCHORAGE  -  STANDARD 


fWYMENT  AT  THE  UNIT  PRICE  BID  FOR  "GUARDRAIL-  END  ANCHORAGE  -  5  FT  RADIUS 
SHALL   BE  FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS  (EXCLUSIVE  OF 
BEAM  GUARDRAIL  AND  POSTS)  AND  WORK  NECESSARY  TO  CONSTRUCT  THE  END 
ANCHORAGE  REQUIRED  TO  COMPLETE  THE  NOSE  SECTION  DETAILED  HEREON. 


NEUTRAL  AXIS 


,11"  RADIUS   TERMINAL  ELEMENT 


TRIM  POST  AS  REQUIRED 

MICHIGAN  END  SHOE  (SEE  NOTES  UNDER  SHOE  DETAIL) 

END  POSTS 


^ZM't  HOLES 

ELEVATION 


POST  BOLT  SLOT 
29/32"  K  3"  SLOTS 


MICHIGAN  END  SHOE 

(10  GAGE) 

<::.::■  holes  not  required  but  acceptable, 
one  inch  vustcrs  required  in  connection 
of  michigan  end  shoe  s  terminal  element. 


PAYMENT  AT  THE  UNIT  PRICE  BID  FOR  "GUARDRAIL -END  ANCHORAGE-  STANDARD'  SHALL 
BE  FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS   (EXCLUSIVE  OF  BEAM  GUARD- 
RAIL AND  POSTS)  AND  WORK  NECESSARY  TO  CONSTRUCT  EACH  END  ANCHORAGE  AS 
DETAILED  HEREON. 


1/2^k3"«  2  i*l' EM)  PUSFE- 
HEX  NUT  FOR  C  STUO- 


HEX  NUT  FOR  5/8"  BOLT 

MACHINE  BOLT  AND  CUT 
WASHER  ON  f  RONT  FACE  AT 
NEUTRAL  AXIS  OF  RAIL 

NEUTRAL  AXIS 

FDR  S/tf*  BOLT  ON  NEUTRAL  AXIS 
METAL  BEAM  GUARD  RAIL. 


ySOIL  PLATE 


WOOD  BREAKWAY  POST 


-3/16"  UK  r«e"  TACK  WELDED  TO  3/4"  t 


1  1/16*  DIA. 

1 

4"  1 

"  ff" 

BEARING  PLATE  DETAILS 


NOTES 


Bolts  shall  be  1/8"  0  smoller  thon  hole  and  shall 
be  ASTM  A-325  or  axponsion  onchor  type  with 
washers  approved  by  the  Engineer. 


"  DIA.K  7"L0NGSTU0  I 


THREADED  ENTIRE 
I  LENGTH  3^ 


El 


^14"[>IA.(6xl9) 
GALVANIZED  CABLE 


UlM' 


XIDSHSliiHa 


5TANCARD  SWGEO  FITTING  AND  STUD 


CABLE  ASSEMBLY 


SECTION  B-B 

(END  PLATE  REMOVED) 


ANCHOR  PLATE  DETAILS 


1/4"  STEEL  PLATE 

V4"  «  HOLES 


v-ve"R 

\^  l  l/I^DIA 


SOIL  PLATE 


23(5 

END  PLATE 


3 


STANDARD  DRAWINB 


reference: 
STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 

696 


GUARDRAIL 
END  ANCHORAGE 


c 


c 


c 
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REVISIONS 

To 


MONTANA  DERJXRTMENT  OF  HIGHWAYS 
STANDARD  DRAWINGS 

1984  Edition 


Effective  August  1,1985 


J 


J 


STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 


NOTICE  CONCERNING  REVISIONS  TO  THE 
1984  EDITION  OF  THE  STANDARD  DRAWINGS 

The  following  are  revised  and  new  drawings,  together  with  revised 
page  4  of  the  Table  of  Contents,  to  be  added  to  the  Standard  Drawing 
Book  you  now  have.  These  drawings  affect  those  projects  let  to 
contract  after  August  1,  1985. 

Std.  Dwg.  No.  85A  -  Metal  Guardrail 

85B  -  Metal  Median  Rail 

87A  -  Guardrail  Installation  for  Median  Hazards 
87B  -  Guardrail  Installation  for  Median  &  Outside 

Shoulder  Hazards 
88    -  Guardrail  for  Grade  Crossing  Protection 
89A  -  Guardrail  Terminal  Sections 
89B  -  Guardrail  End  Anchorage 

Users  of  these  Standard  Drawings  are  advised  to  examine  carefully 

each    drawing.      The    following    are    "some"    of    the  more  significant 

changes  involved  and  do  not  necessarily  refer  to  all  changes  made  on  a 
particular  drawing. 

Std.  Dwqs.,  Nos.   85A  &  85B 

A  note  pertaining  to  tacking  of  the  blocks  was  added  to  each 
drawing.  Dwg.  No.  85A  also  contains  changes  to  the  details 
shown  for  "Section  A-A"  and  "Bitum.  Curb  With  Guardrail." 

Std.  Dwgs.,  Nos.  87A  &  87B 

These  are  new  drawings  and  replace  current  Std.  Dwg.  No.  87. 

Std.  Dwg.  No.  88  ^  ^       .  ^v. 

Changes  were  made  in  the  Terminal  Sections  called  for  m  the 
PLAN  view.  The  note  in  the  bottom  right  hand  corner  was 
also  revised. 

Std.  Dwg.  No.  89A  ... 
This  drawing  was  revised  completely.  Terminal  Section  l  is 
now  only  37.5  feet  long  using  a  parabolic  curve  with  a  4 
foot  offset  in  lieu  of  the  previous  75.0  feet  tangent 
section  with  an  8.5  foot  offset.  Previous  Terminal  Sec- 
tion A  has  been  deleted.  Terminal  Section  3  (previous  6) 
for  placement  into  the  cut  slope  is  a  complete  new  design. 

Std.  Dwg.  No.   89B  .      ,      ^  . 

Thii  drawing  was  revised  completely.  Principal  design 
changes  were  the  addition  of  the  detail  for  the  "Guardrail 
End  Anchorage  -  5  Ft.  Radius"  and  distinguishing  between  it 
and  the  "Guardrail  End  Anchorage  -  Standard."  The  format 
was  revised  for  clarity. 


J.  V.  0' Donne 11,  Supervisor 
Contract  Plans  Section 


JVO'D:DBW:cg:lZ 


FENCE  AND  CATTLE  GUARD  (cont.) 
Farm  Fence 
Cattle  Guard 

Precast  Concrete  Base  for 
Cattleguard 

GUARDRAIL 

Concrete  Median  Rail 

Metal  Guardrail 

Metal  Median  Rail 

Bridge  Approach  Sections 

Guardrail  Installation  for 
Median  Hazards 

Guardrail  Installation  for 
Median  &  Outside  Shoulder  Hazards 

Guardrail  for  Grade  Crossing 
Protection 

Guardrail  Terminal  Sections 

End  Anchorage 

Cable  Guardrail 

Cable  Guardrail  Driveway 
Anchor  Section 

MISCELLANEOUS  STANDARDS 
Slope  Rounding 

Roadway  Embankment  at  Bridge  End 

U-Turn  Median  Openings  on 
Controlled  Access  Highways 

Approaches 


78  6/1/79  81 

79  4/1/84  82 

80  6/1/79  82 

84  4/1/84  90 

85A  8/1/85  90 

85B  8/1/85  90 

86  4/1/84  90 

87A  8/1/85  90 

87B  8/1/85  90 

88  8/1/85  90 

89A  8/1/85  90 

89B  8/1/85  90 

90  3/1/72  90 

91  3/1/72  90 

100  3/1/72  11 

101  3/1/72  11 

102  3/1/72  11 

103  3/1/72  20 


Effective  Aug.  1,  1985 
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• 


2'Q"  WIDENING  IS  REQUIRED  IF  FINISHED 
ROADWAY   WIDTH  IS  LESS  THAN  28' 


Q.   POST  BOLT  HOLE 


t    POST  BOLT  HOLE 


12  GA.  METAL- 

»S7  


6f-3" 


t  POST   BOLT  HOLE 


£-({.  RAIL 


6'- 3" 


.J 


SEE  DETAIL  FOR 
RAIL  SECTION 
(THIS  SHTI- 


NORMAL  FINISHED  SHLDR. 
B"  8" 

METAL  WASHER 


SECTION  A-A 


PLATE  WASHB 

(SEE  DETAIL 
THIS  SHEET) 


-7 

5/8"exr-S"P0ST  / 
BOLT  Wm  HEX.NU'  / 


3^ 


7/e"»  HOLE- 


METAL 
WASHER 


3'-d 


4-^BARSX5'0"WRAPPFD  WITH 

WI.5  OR  LARGER  WIRE   10" PITCH  ^1  1/2 

8"X6"XI4"  ^*=^  -  - 

WOOD  BLOCK,      .  |_., 

L- ,  l-J 

PLATE  WASHER 
(SEE  DETAIL  THIS 
SHEET) 


5/8"xr-6"P0ST  BOLT 
WITH  HEX  NUT 


7/8"^  HOLE 

1/2"  MIN.  TO  I" MAX,-, 
CHAMFER(SEE  NOTES) 


^1  1/2 


lyiPPED  POST 
(PERMISSIBLE  TO 
DAP  FULL  LENG.) 


8  X6  XI4 
WOOD  BLOCK. 


I  1/2 

METAL  WASHER 

PLATE  WASHER- 

(SEE  DETAILS 
THIS  SHEET) 

5/8"*  X  I'- 8"  POST  BOC 
WITH  HEX  NUT 


7/8  0  HOLE 

I"  MIN. 

DAPPED  POST 
(PERMISSIBLE  TO  ^ 
DAP  FULL  LENG.)  ^ 


OUNTERSINK  BACK  OF 
POST  FOR  METAL  WASHER 


8"  , 

6" 

M 

1 

7" 

-  14" 

SQUARE  WOOD  POST 
(S4S  OR  ROUGH) 


CONCRETE  POST 


ROUND  WOOD  POST 


^7/8"  0  HOLE^ 

8"X6"X  14"  WOOD  BLDCK 
(S4S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


2'0"  WIDENING  IS  REQUIRED  IF  FINISHED 
ROADWAY  WIDTH  IS  LESS  THAN  28' 

NORMAL  FINISHED  SHLDR.  1 


8IT  CURB  ( SEE  Sf  D 
DWG.  NO.  66 ) 


I  I 
UJ 


OVAL  SHOULDER  BUTTON 
HEAD  BOLT  OR  EQUAL 
POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH. 


1 

BITUM.  CURB 
WITH  GUARD  RAIL 


RAIL  SECTION 


*    POST  BOLT  LENGTH 
GUARD  RAIL  -  I'S" 
MEDIAN  RAIL -2'  2" 
SPLICE  BOLT  a  NUT 


WASHER  TO  BE  PLACED  BETWEEN 
HEAD  AND  RAIL  OF  POST  BOLT 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT  USE  REFLECTORS. 


PLATE 
WASHER  DETAIL 


NOTES 


POST  BOLT  HOLE 


RAIL  SPLICE  DETAIL 

(LAP  IN  DIRECTION  OF  TRAFFIC) 
MATERIAL  SIZES 

MATERIAL  MEETING   FORMER  STD.  DWG. 
REQUIREMENTS  IS  ACCEPTABLE  PROVIDING 
IT  IS  USED  ON  TOTAL  PROJECT 


RAIL^  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  a  123.  STEEL  RAIL  SHALL  CONFORM  TO  ASSHTD  MI80  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS:  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN  10" 
ONLY  ONE  TYPE  POST  (SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

TERMINAL  SECTIONS^  SEE  STANDARD  DRAWING  NO  89 A  FOR  APPROACH  AND  DEPARTURE 
TERMINAL  SECTIONS. 

BRIDGE  APPROACH:   SEE  STANDARD  DRAWING   NO  86     FOR   TREATMENT  AT  BRIDGE  ENDS 

REFLECTOR -WASHER:  ALL  SECTIONS  OF  GUARD  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SPACED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR   FOOT  OF  GUARD  RAIL.  SEE  DETAIL  ON  STANDARD  DRAWING  NO  85  8. 


FITTINGS:  ALL  FITTINGS  SHALL  BE  GALVANIZED 
TO  CONFORM  WITH   STANDARD   SPEC.  M- 220.01 

CONCRETE  POSTS:  ONLY  ONE  SIZE  CHAMFER  CAN 
BE  USED   IN  A    SINGLE  RUN  OF  RAIL. 

BLOCKS:  TO  PREVENT  TWISTING,  BLOCKS  SHALL  BE 
AFFIXED  TO  THE  POSTS  BY  USE  OF  A  NAIL, WIRE, 
ADHESIVE,  OR  OTHER  MEANS  MEETING  THE  APPRO\«L 
OF  THE  ENGINEER. 


REFERENCE- 
STANDARD  SPEC. 
SECTION  90 


REVISED 

NEW 

MAY  (985 

EFFECTIVE 

STANDARD  DRAWING 


DWG.  NO. 
85A 


METAL  GUARD  RAIL 


APPROVED 
sr. 


ADMINlSTHATOR-ENGlNeERINC  DIVISION 


TYPICAL  RAIL  SPLICE 
,(SEE  DETAIL  STD.  DWG  85  A  )^ 

(f.  POST  BOLT  HOLE 

-I2GA.  METAiT 


VARIES 


POST  BOLT  HOLE 


8'^  6"  WOOD  BLOCK 
(SEE  DETAIL  THIS 
SHEET) 


MEDIAN 


SEE  DETAIL  FOR 
RAIL  SECTION 
(STaOWG.  85 A) 


POST 

(SEE  DETAILS  THIS  SHEET) 


RUB- RAIL 
SPLICE-(SEE  DETAIL  THIS  SHEET) 


NOTE:  FOR  DETAIL  OF  RUB-RAIL 
SEE  POSTS  BELOW. 


SECTION  A -A 


7/8"  0  HOLE 
PLATE  WASHER- 


5/8  X2-2"  POST 
BOLT  WITH  HEX 
NUT 


6  C8.2*XI2'-6"MIN. 
RUB-RAIL(USE  5/8"XI'-2" 
CAR,  BOLT  WITH  HEX  NUT) 


4-4  BARSX5-0  WRAPPED 
•WITH  W  1.5  OR  LARGER 
WIRE  10"  PITCH  ^ 

7/8"  0  HOLE 

PLAT  WASHER 


6/8"0X2'-2^ 
POST  BOLT  WITHj/ 
HEX  NUT 


MIN.  DIA. 

DAPPED  POST  (PERMISSIBLE  TO  DAP  FULL  LENGTH) 


'PLATE  WASHER 


PERMISSIBLE  TO 
DAP  POST  FULL 
.LENG.  OF  POST 


SQUARE  WOOD  POST 

(S4S  OR    ROUGH  ) 


CONCRETE  POST 


ROUND  WOOD  POST 


-  7/8"  0  HOLE 


WOOD  BLOCK  DETAIL 
(  S4  S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


POST   1/4"  CL 
\jy     ^  11/16"  X  2" 


MATERIAL-  8  GAGE  GALVANIZED 
APPROXIMATE  WEIGHT 
047  LBS. 


11/16     HOLES  FOR 
5/8"  X  I  1/2"  GALV 
CARRIAGE  BOLT  WITH 
HEX  NUT 


^^^^ 


4  ^2'X3/8"X  7  W" 
^M2^  SPLICE  PLATE 

II/I6"X2"  SLOTS  FOR  5/8"X  I  1/2"  CARRIAGE 
BOLT  WITH  HEX  NUT  AND  CUT  WASHER 


REFLECTORIZED  WHITE 


MOUNT  REFLECTORIZED  FACE  TOWARD 
ONCOMING  TRAFFIC 


L-l  5/8 

DETAIL  OF  RUB  RAIL  SPLICE 

(RAIL  SPLICE    TO  OCCUR    AT   POSTS  ONLY) 


NOTES 


REFLECTOR -WASHER 

SEE  STANDARD  DRAWING  NO.  85A 

FOR  :  RAIL  SECTION  DETAIL 

SPLICE  BOLT  a  NUT  DETAIL 
RAIL  SPLICE  DETAIL 
PLATE  WASHER  DETAIL 


RAIL^  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  AASHTO  MI80.  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS:  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN  10" 
ONLY  ONE  TYPE  POST( SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

REFLECTOR-WASHER'  ALL  SECTIONS  OF  MEDIAN  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SR&CED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR  FOOT  OF  MEDIAN   RAIL.  SEE  DETAIL  THIS  SHEET 

FITTINGS:  ALL  FITTINGS   SHALL  BE  GALVANIZED   TO  CONFORM    WITH  STANDARD 
SPEC.  M  -  220.01 

CONCRETE  POSTS:   ONLY  ONE   SIZE   CHAMFER  CAN   BE  USED   IN  A  SINGLE  RUN 
OF  RAIL. 

BLOCKS:  TO  PREVENT  TWISTING,  BLOCKS  SHALL  BE  AFRXED  TO  THE  POSTS  BY  USE  OF  A 
NAIL,  WIRE, ADHESIVE,  OR  OTHER  MEANS  MEETING  THE  APPROVAL  OF  THE  ENGINEER. 


MATERIAL  SIZES 

MATERIAL  MEETING  FORMER  STD.  DWG. 
REQUIREMENTS  IS  ACCEPTABLE  PROVIDING 
IT  IS  USED  ON   TOTAL  PROJECT. 


REFERENCE' 
STANDARD  SPEC. 
SECTION  90 


REVISED 


EFFECTIVE 


NEW 


MAY  /985 


8///  SS 


STANDARD  DRAWING 


DWG.  NO. 
85  B 


METAL  MEDIAN  RAIL 


APPROVED 


ADmrnSTRATOR-CNaiNEERme  mviSION 


TRAFFIC 


ENPNG  STATION  -DEWBTURE  END 


CONNECT  RAIL  TO  BRIDGE  END  POST 
(MAY  REOURE  LENGTH  AOAJSTMENTl-SCE  NOTE  4 


CONNECT  RAIL  TO  BRIDGE  END  POST 

®  IS  THE  DISTANCE  ALONG  THE  INSTALLATON  LINE  FROM  THE  BEGINNING  OR  ENDING  STATION  TO  A  POST  LOCATION. 
®  IS  THE  OFFSET  FROM  INSTALLATION  LINE  TO  THE  FACE  OF  RAIL. 


APPROACH  SIDE  OFFSETS 

(RACE  OF  GUARDRAIL) 

DATA 

STATION 

® 

® 

0 

0 

0 

3J2S 

3.125 

0.03 

6.25 

6.25 

on 

9.379 

937 

0.24 

12.5 

12.49 

0.43 

PARABOLIC 
(BY  SLOPE) 
4  »  24"50' 
L  ■  84.39' 
Tl=  41.49' 

15.625 

1561 

0.67 

18.75 

18.72 

0.96 

25 

24.92 

1.71 

31.25 

31.10 

2.66 

375 

37.24 

3.82 

T2-4424 

43.75 

43.34 

517 

50 

49.40 

6.73 

56.25 

55.40 

8.48 

62.5 

6134 

10.41 

68.75 

6722 

12,5? 

75 

73.03 

14.82 

81.25 

78.79 

1728 

875 

84.46 

19.89 

93i7S 

90.13 

22.51 

100 

95BI 

2S.I4 

TANGENT  EXTENSION  \ 
(SEE  PLANS) 

106.25 

101.48 

27.76 

IliS 

107.15 

30.39 

iia75 

112.82 

33,01 

125 

118.49 

35,64 

131.25 

124.17 

38.26 

137.5 

129.84 

40.89 

143.75 

13551 

43.51 

150 

141.18 

46.13 

B6.25 

14685 

4876 

162.5 

152.53 

51.38 

DEPARTURE  SIDE  OFFSETS 

(FACE  OF  GUARDRAIL) 


DATA 


NOSE 
a"l43*l4'30" 

R>5' 
L  ■  12.5' 
T"  15.05' 


STATION 


®  ® 


NOTE: 


R»ftr  to  plans  for  tables 


2.  THE  10:1  SLOPE  FLATTENING  SHALL  EXTEND 
INSLOPES  ARE  STEEPER  THAN  61.  SHOULD 
INSLOPES  BEING  TOO  STEEP,  LONGER  POSTS 


TWO  FEET  FROM  BACK  OF  POST  WtCNEVER 
FLATTENING   BE  IMPRACTICABLE  DUE  TO 
SHALL   BE  PROVIDED  -  SEE  PLANS. 


3.  SKEW  BRIDGE  DETALS: 

-END  STA.(  MAY  REQUIRE  LENGTH  ADJUSTMENT)- SEE  NOTE  4> 


_v}  -DISTANCE® 


,jj-BRIDGE  / 


-DISTANCE© 
BRIDGE  APPR  SEC. 


!FTC1  ' 


BEG  STA.(SEE  APPROACH  SIDE  OFFSETS)- 

IS  THE  LOWEST  MUTIPLE  OF  12.5'  WHICH  EXCEEDS  DISTANC^ 


4.  AN  ADDITIONAL  TANGENT  SECTION  OF  BEAM  GUARDRAIL  WILL  BE  INCLUDED  AS  THE 
LOWEST  MUTIPLE  OF  12.5'  WHICH  EXCEEDS  NET  LN.  FT   GUARDRAIL  PER  INSTALLATIN. 


5 .    THIS  ORAWWG  IS  APPLICABLE  FOR  PROVIDING  GUARDRAIL  PROTECTION  FROM  MEDIAN 
HAZARDS  LOCATED  BETWEEN  INSTALLATION  UNES  (SEE  DETAIL)  OF  NOT  LESS  THAN 
24.5'  NOR  MORE  THAN  86  9'. 


6.   WHEN  DISTANCE  BETWEEN  INSTALLATION   LINES  EXCEEDS  86.9',  USE  300'  TANGENT 
SECTION  PLUS  TERMINAL  SECTION  NO  I  (SEE  STD  NO.  89A). 


7.   WHEN  DISTANCE  BETWEEN  INSTALL/SnON  LINES  IS  NOT  LESS  THAN  16.75'  NOR  MORE 
THAN    24.5',  SEE  STD  DWG.  NO.  87  B. 


8    WHEN  DISTANCE  BETWEEN  INSTALLATION  LINES  IS  LESS  THAN   16.75',  SEE  PLANS 
FOR  SPECIAL  TREATMENT 


9.  APPROPRIATE  ADJUSTMENT  IN  DESIGN  OF  INSTALLATION  SHALL  BE  MADE  FOR  CURVED 
ROADWAY,  SKEWED  BRIDGES,  OR  OTHER  CONDITIONS  NOT  SHOWN.  EXACT  DETAILS  OF 
THE  INSTALLATION  SHALL  BE  DIRECTED  BY  THE  ENGINEER. 


STANDAKD  DRAmNG 


reference: 
STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 

87A 


GUARDRAIL  INSTALLATION 
FOR  MEDIAN  HAZARDS 


APPLICATION  CRITERIA 
SEE  ABOVE  NOTES  5,6.7  a  8 


8/i/es 


MEDIAN   BRIDGE   PIER  TREATMENT 


EDGE  OF  PAVEMENT- 


INSTALLATION  LINE 
\«RES 


e'-4i/2£ — INSTALLATION  LINE 


EDGE  OF  FBVEMENT 


*  SEE  NOTE  6 
MEDIAN  DETAIL 


OUTSIDE   SHLDR.  BRIDGE  PIER  TREATMENT 


OUTSIDE   SHOULDER  DETAIL 


notes: 

(APPLICABLE    TO  MEDIAN  HAZARDS) 

I,     APPROACH  SIDE  OFFSETS  MEDIAN  BRIDGE  PIER  TREATMENT: 


CURVE  DATA 

DISTANCE  ALONG 
CURVE 

® 

® 

DELTA  •  36'45'30". 
RADIUS  ■  38.97' 

PC  0 

0 

0 

6.29 

6.24 

0.50 

12.5 

12.29 

1.99 

18.75 

18.03 

4.42 

PCC  25 

23.32 

7.75 

DELTA  =  I43*I4'30" 
RADIUS'S' 

31.25 

25.07 

13,33 

PT  375 

20.33 

16.75 

®  IS  THE  DISTANCE  ALONG  THE  INSTALLATION  LINE  FROM  THE  BEGINNING  OF  GUARDRAIL 
TO  A  POST  LOCATION. 

®  IS  THE  OFFSET  FROM  INSTALLATION  LINE  TO  FACE  OF  RAIL. 

2  .  MEDIAN   SLOPE  FLATTENING  AND  GUARDRAIL  LAPPING  DETAIL: 

TRAFFIC 


3.  THIS  DRAWING  IS  APPLICABLE   FOR  PROVIDING  GUARDRAIL  PROTECTION  FROM  MEDIAN 
HAZARD  LOCATED  BETWEEN  EDGE  OF  R4VEMENTS(SEE  DETAIL)   OF  NOT  LESS  THAN 
l6'-9"  NOR  MORE  THAN  24'-6" 

4.  SEE   STD.  DWG.  NQ  B7A  FOR  APPLICATIONS  NOT  MEETING  CRITERIA  IN  NOTE  3. 


(APPLICABLE  TO  OUTSIDE   SHOULDER  HAZARDS) 

5  .  GUARDRAIL  PROTECTION  REOUIRED  ONLY  WHEN  NEAREST  OBSTRUCTION  IS  LESS  THAN 
30  FEET    FROM   EDGE  OF  NEAREST  TRAFFIC  LANE. 

(APPLICABLE  TO  BOTH  APPLICATIONS) 

6.  THE  10  I  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER   THAN  6:  I.  SHOULD  FLATTENING  BE  IMPRACTICABLE   DUE  TO 
INSLOPES  BEING  TOO  STEEP,  LONGER  POSTS  SHALL  BE  PROVIDED  -  SEE  PLANS. 

7.  APPROPRIATE  ADJUSTMENT  IN  DESIGN  OF  INSTALLATION   SHALL  BE   MADE  FOR  CURVED 
ROADWAY  OR  OTHER  CONDITIONS  NOT  SHOWN.  EXACT  DETAILS  OF  THE  INSTALLATION 
SHALL  BE  AS  DIRECTED  BY  ENGINEER. 


APPLICATION  CRITERIA 
SEE  ABOVE  NOTES  3  8  4 


REVISED 

NEW 

EFFECTIVE 

8-1-  BS 

STANDARO  DRAmNG 


KEFEHENCE: 
STANDAUD  SPEC. 
SECTION  90 


owe.  NO. 

878 


GUARDKAIL   INSTALLATION  FOR 
MEDIAN     AND  OUTSIDE 
SHOULDER  HAZARDS 


ApmovED 


BARRIER  CURB 

ELEVATION 


SEE  END  ANCHORAGE 
DETAIL-Sm  DW6.  89B 


l'-6" 


PLAN 

SEE  8C-I  OF  MANUAL  ON  UNIFORM  TRAFFIC  CONTROL 
FOR  ADDITIONAL  DETAILS   8   SKEWED  CROSSING. 

WIDENING  IS  NOT  REQUIRED    IF  FINISHED  ROADWAY 
IS  MINIMUM  28'. 


6  OR  AS  . 
REQUIRED 


TYHCAL  BARRIER  CURB 


REVISED 

4/1  /  79 

JUNEB83 

APR.  1985 

EFFECTIVE 

6/1/79 

aii/es 

STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 
88 


GUARDRAIL  FOR  GRADE  CROSSING 
PROTECTION 


TRATC 


ADMINISTRAtOK-ENeiNEERING  DIVISIOH 


SEE  END  ANCHORAGE  DETAIL 
(MINUS  FULL  CURVED  TERMINAL! 
STD.  DVTO.  89  B  a  NOTE  6  


25' -0' 
6'-3* 


(TYP) 


EDGE  OF  PAVEMENT  (SEE  NOTE  51 


TERMINAL  SECTION  2 

(TO  BE  USED  ON  FOUR -LANE  DIVIDED  DEPARTURE  ENDS) 


TERMINAL    SECTION  3 

(TO  BE  USED  FOR  OUT  SLOPE  EMBEDMENT) 


®  PARABOLIC   SECTION  SHALL  NOT  BE  USED   WITHIN  THE  CLEAR 
ZONE  AS  DETERMINED  BY  AASHTO  TRAFFIC  BARRIER  GUIDE  . 

SEE  PLANS  FOR  BEGINNING  AND  ENDING   STATIONS  OF  TERMINAL 
SECTION. 

ALL  COSTS  INVOLVED  IN  CONSTRUCTING    THIS  SECTION  (INCLUDING 
BURIED  ANCHOR)  SHALL  BE  PAID  FOR  AT  THE  UNIT  PRICE  BID  FOR 
GUARDRAIL. 


notes: 

1.  S'^e"  POSTS  AND  BLOCKS  (SEE  STD  DWG.  NO  85A). 

2.  SEE  END  ANCHOR  DETAIL  (STD.  DWG-  NO.  89B)   8    NOTE  6. 

3.  PARABOLIC   OFFSET  DISTANCES: 


POST  NO. 

® 

© 

® 

® 

® 

® 

® 

OFFSET 
DISTANCE 

o.od 

an' 

0.44' 

1.00' 

1.78' 

2.78 

4.00' 

4     BURIED  TERMINAL  MAY  BE  OFFSET  BY  A  FLARE  RATE   OR  BY  A  FLARE  RATE   +  THE 
37'-6"  f«RABOLIC    IF  A  PARABOLIC  IS  USED,  ALL  OFFSETS  ARE  FROM  THE  INSTALL- 
ATION   LINE  EXTENDED. 

5.  IF  FINISHED  ROADWAY  WIDTH  IS  LESS  THAN  28',  TWO  FEET  OF  WIDENING  IS  REQUIRED 

6.  NO  PLATE   WASHERS  TO  BE  INSTALLED    BETWEEN   RAIL    8i   BOLTHEAD  OF  POST  BOLT 
ON  POSTS    2  THRU  7    OF   TERMINAL    SECTIONS,  EXCEPT  ON    TERMINAL  SECTION  Na2. 


7.  ROADSIDE  SLOPE    FLATTENING  FOR  TERMINAL  SECTIONS: 
,AREA  OF  CONCE™  ^ 


lO-l  SLOPE  OR  FLATTER 


8 .  THE  10:1  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER  THAN  6:1.  SHOULD  FLATTENING  BE  IMPRACTICABLE  DUE  TO 
INSLDPES  BEING  T(X)  STEEP,  LONGER  POSTS  SHALL  BE  PROVIDED  -  SEE  PLANS. 


9.  BURIED  GUARD  RAIL  ANCHOR  DETAIL: 


BACKING  PLATE 


["V"^  I V4"  K  5  "A"  X  0. 16  4'  ( 6  GA ) 
]  O  O  [m  KnS     WASHER  WITH  11/16"  HOLES 


SECTION  B-B 

-Wexie  STEEL  POST 


5/8"  HEX  HEAD  BOLT- 
1/2"  BACKING  PL  ATE -y  J 


 1      1—2  3/4" 

SECTION  A -A 


TERMINAL  RAIL  SECTION  AND   W8xl6  TO  BE  FABRICATED 
TO  RECEIVE   5/8"  HEX  HEAD  BOLTS  AS   SHOWN.  ALL 
BOLTS  SHALL  CONFORM  TO  ASTM  DESIGNATION  A  325 
*  OR  NEW  wax  18  PER   ASTM  AS -77b. 


STANDARD  DRAWINB 


REFERENCE: 
STANDARD  SPEC. 
SECTION  90 


Dm;.  NO. 

89  A 


GUARDRAIL 
TERMINAL  SECTIONS 


STANDARD  POST  a  BLOCKOUT 
■ANCHOR  PLATE 
CABLE  ASSEMBLY 

SHOP  BEND  12-6'  OF  BEAM  GUARDRAIL  OF  S'  RADIUS 

BREAKAWAY     8"«6"  POSTS  WITH  STEEL  TUBE 
(NO  BLOCK  OUT  REQUIRED) 
(PLATE  WASHES  REQUIRED) 

CABLE  ASSEMBLY 
ANCHOR  PLATE 

STANDARD  POST  a  BLOCKOUT 


PLAN 

(SEE  END  ANCHORAGE  DETAILS) 

GUARDRAIL  END  ANCHORAGE  -  5'  RADIUS 


NO  PLATE   WASHERS  TO  BE  INSTALLED 
BETWEEN  RAIL  a  BOLT  HEAD  OF  POST  BOLT 
ON  FIRST  SEVEN  POSTS  OF  TERMINAL  SECTION. 


4 


SEE  END  ANCHORAGE  DETAILS 


ELEVATION 

GUARDRAIL  END  ANCHORAGE  -  STANDARD 


PAYMENT  AT  THE  UNIT  PRICE  BID  FOR  "GUARDRAIL-  END  ANCHORAGE  -  5  FT  RADIUS 
SHALL   BE  FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS  (EXCLUSIVE  OF 
BEAM  GUARDRAIL  AND  POSTS)  AND  WORK  NECESSARY  TO  CONSTRUCT  THE  END 
ANCHORAGE  REQUIRED  TO  COMPLETE  THE  NOSE  SECTION  DETAILED  HEREON. 


NEUTRAL  AXIS 


n"  RADIUS   TERMINAL  ELEMENT 


TRIM  POST  AS  REQUIRED 

MICHIGAN  END  SHOE  (SEE  NOTES  UNDER  SHOE  DETAIL) 

END  POSTS 


]  3'  3'*" 


31/2" 

rr-. — 

2  4   4      4  l<4^r~-  3 

l-h  ■!■  ■!  i'n>.|" 

3«"i2l/2" 

tC    z  ,- 

POST  BOLT  SLOT 

ELEVATION 
MICHIGAN  END  SHOE 

(10  GAGE) 

holes  not  required  but  acceptable, 
one  inch  vhaskrs  required  in  connection 
of  michigan  eno  shoe  a  terminal  element. 


PAYMENT  AT  THE  UNIT  PRICE  BID  FOR   "GUARDRAIL -END  ANCHORAGE-  STANDARD"  SHALL 
BE  FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS   (EXCLUSIVE  OF  BEAM  GUARD- 
RAIL AND  POSTS)  AND  WORK  NECESSARY  TO  CONSTRUCT  EACH  END  ANCHORAGE  AS 
DETAILED  HEREON. 


3/16"  THICK  STEEL  PLATE- 


HEX  NUT  FOR  5/8"  BOLT 


l/2"x3"«  2  3>«»"  END  PLflTE-x         ^5/8"  BOLT 
HEX  NUT  FOR  l"  STUO- 


MACHHE  BOLT  AND  CUT 
WASHER  ON  FRONT  FACE  AT 
NEUTRAL  AXIS  OF  RAIL 

NEUTRAL  AXIS 

■FDR  5/8"  BOLT  ON  NEUTRAL  AXIS 
METAL  BEAM  GUARD  RAIL. 


WOOD  BREAKWAY  POST 


-3/16"  ti  l"«  8"  TACK  WELDED  TO  3/4"  t 


-I 


1  1/16 

DIA. 

N 

4" 

"  8 

BEARING  PLATE  DETAILS 


NOTES 


Bolts  shrall  b«  1/6"  0  smaller  than  hole  and  shell 
be  ASTM  A-325  or  exponsion  anchor  type  with 
washers  opproved  by  the  Engineer. 


I"  diaL' t"  lowg  stud,  I  tvts".  5W 

THREADED  ENTIRE 
I  LENGTH  3^ 

MfflBgiiig:" 


CABLE  TO  BE 
SWAGE  CONNGCTEI 


7--V 


■i<«"DI*.(8«l9) 

GALNAMZED  CABLE 


'  L,5/e- 

^  STANOWD  SWAGED  FITTING  AND  STUD 


CABLE  ASSEMBLY 


SECTION  B-B 

(END  PLATE  REMOVED) 


ANCHOR  PLATE  DETAILS 


-1/4"  STEEL  PLATE 

-V4"  t  HOLES 


9"  |6"|9" 


r-ve"R 


13/8^ 


23^ 


3 


SOIL  PLATE 


ENO  PLATE 


REVISED 

NEW 

EFFECTIVE 

8Jr/as 

STANDARD  ORAmNG 


reference: 
standard  spec 

SECTION  90 


DWO.  NO. 

89B 


GUARDRAIL 
END  ANCHORAGE 


c 


c 


c 


i 


1 


REVISIONS 

To 


MONTANA  DER\RTMENT  OF  HIGHWAYS 
STANDARD  DRAWINGS 


1984  Edition 


Effective  August  1,1985 


STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 


NOTICE  CONCERNING  REVISIONS  TO  THE 
1984  EDITION  OF  THE  STANDARD  DRAWINGS 

The  following  are  revised  and  new  drawings,  together  with  revised 
page  4  of  the  Table  of  Contents,  to  be  added  to  the  Standard  Drawing 
Book  you  now  have.  These  drawings  affect  those  projects  let  to 
contract  after  August  1,  1985. 

Std.  Dwg.  No.  85A  -  Metal  Guardrail 

85B  -  Metal  Median  Rail 

87A  -  Guardrail  Installation  for  Median  Hazards 
873  -  Guardrail  Installation  for  Median  &  Outside 

Shoulder  Hazards 
88    -  Guardrail  for  Grade  Crossing  Protection 
89A  -  Guardrail  Terminal  Sections 
893  -  Guardrail  End  Anchorage 

Users  of  these  Standard  Drawings  are  advised  to  examine  carefully 
each  drawing.  The  following  are  "some"  of  the  more  significant 
changes  involved  and  do  not  necessarily  refer  to  all  changes  made  on  a 
particular  drawing. 

Std.  Dwqs..  Nos.   85A  &  853 

A  note  pertaining  to  tacking  of  the  blocks  was  added  to  each 
drawing.  Dwg.  No.  85A  also  contains  changes  to  the  details 
shown  for  "Section  A-A"  and  "3it\am.  Curb  With  Guardrail." 

Std.  Dwqs..  Nos.   87A  &  873 

These  are  new  drawings  and  replace  current  Std.  Dwg.  No.  87. 

Std.  Dwg.  No.  88  ^  ^       •  ..u 

Changes  were  made  in  the  Terminal  Sections  called  for  m  the 
PLAN  view.  The  note  in  the  bottom  right  hand  corner  was 
also  revised, 

Std.  Dwg.  No.  89A  .     ,   ^     ^.       i  • 

This  drawing  was  revised  completely.  Terminal  Section  i  is 
now  only  37.5  feet  long  using  a  parabolic  curve  with  a  4 
foot  offset  in  lieu  of  the  previous  75.0  feet  tangent 
section  with  an  8.5  foot  offset.  Previous  Terminal  Sec- 
tion A  has  been  deleted.  Terminal  Section  3  (previous  6) 
for  placement  into  the  cut  slope  is  a  complete  new  design. 

Std.  Dwg.  No.   893  .      .     ,     ^  . 

Thii  drawing  was  revised  completely.  Principal  design 
changes  were  the  addition  of  the  detail  for  the  "Guardrail 
End  Anchorage  -  5  Ft.  Radius"  and  distinguishing  between  it 
and  the  "Guardrail  End  Anchorage  -  Standard."  The  format 
was  revised  for  clarity. 


J.  V.  O'Donnell,  Supervisor 
Contract  Plans  Section 


JVO'D:DBW:cg:lZ 


FENCE  AND  CATTLE  GUARD  (cont.) 
Farm  Fence 
Cattle  Guard 

Precast  Concrete  Base  for 
Cattleguard 

GUARDRAIL 

Concrete  Median  Rail 

Metal  Guardrail 

Metal  Median  Rail 

Bridge  Approach  Sections 

Guardrail  Installation  for 
Median  Hazards 

Guardrail  Installation  for 
Median  &  Outside  Shoulder  Hazards 

Guardrail  for  Grade  Crossing 
Protection 

Guardrail  Terminal  Sections 

End  Anchorage 

Cable  Guardrail 

Cable  Guardrail  Driveway 
Anchor  Section 

MISCELLANEOUS  STANDARDS 
Slope  Rounding 

Roadway  Embankment  at  Bridge  End 

U-Turn  Median  Openings  on 
Controlled  Access  Highways 

Approaches 


78  6/1/79  81 

79  4/1/84  82 

80  6/1/79  82 

84  4/1/84  90 

85A  8/1/85  90 

85B  8/1/85  90 

86  4/1/84  90 

87A  8/1/85  90 

87B  8/1/85  90 

88  8/1/85  90 

89A  8/1/85  90 

89B  8/1/85  90 

90  3/1/72  90 

91  3/1/72  90 

100  3/1/72  11 

101  3/1/72  11 

102  3/1/72  11 

103  3/1/72  20 

Effective  Aug.  1,  1985 


-4- 


2'0"  WIDENING  IS  REQUIRED  IF  FINISHED 
ROADWAY   WIDTH  IS  LESS  THAN  28' 


t   POST  BOLT  HOLE  <L    POST  BOLT  HOLE  t  POST   BOLT  HOLE 

^TYPICAL  RAIL  SPLIC^V^ 

'  jr<L  RAIL 


NORMAL  FINISHED  SHLDR. 


■METAL  WASHER 


SECTION  A-A 


5/8  ex  I  -6  POST 

BOLT  WITH  HEX.NU 


7/8"*  HOLE 


4 -^l  BARS  X  5' 0"  WRAPPED  WITH 
WI  S  OR  LARGER  WIRE   IO"PITCH  , 

8"X6"XI4"  ^^V^" 
WOOD  BLOCK 

PLATE  WASHER 
(SEE  DETAIL  THIS 
SHEET) 


5/8"xr-6"POST  BOLT 
WITH  HEX  NUT 


7/8">  HOLE 

1/2"  MIN.  TO  r'MAX 
CHAMFER(SEE  NOTES) 


WPPED  POST 
(PERMISSIBLE  TO 
DAP  FULL  LENG) 

6"e"eS[== 

8"X6"XI4" 

WOOD  BLOCK.  X. 
;AL  WASHER  ^4tr 
PLATE  WASHER 

(SEE  DETAILS 
THIS  SHEET) 

6/8"*  X  I'- 6"  POST  BOL 
WITH  HEX  NUT 

>    7/8"  *  HOLE 

i  MIN, 

DAPPED  POST 
(PERMISSIBLE  TO -vj^ 
DAP  FULL  LENG)  ^ 


UNTERSINK  BACK  OF 
POST  FOR  METAL  WASHER 


8"  , 

6" 

\ 

r 

1 

r 

7" 

- 

SQUARE  WOOD  POST 
(S4S  OR  ROUGH) 


CONCRETE  POST 


ROUND  WOOD  POST 


^7/8"  ^  HOLE^ 

8"X6"X  14"  WOOD  BLDCK 
(S4S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


2'0"  WIDENING  IS  REQUIRED  IF  FINISHED 
ROADWAY  WIDTH  IS  LESS  THAN  28' 

NORMAL  FINISHED  SHLDR 


BIT  CURB  ( SEE  STD 
DWG.  NO.  66 ) 


I  I 
UJ 


OVAL  SHOULDER  BUTTON 
HEAD  BOLT  OR  EQUAL 
POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH. 


'da 

1 

BITUM.  CURB 
WITH  GUARD  RAIL 


RAIL  SECTION 


*    POST  BOLT  LENGTH 
GUARD  RAIL  -  I' 6" 
MEDIAN  RAIL -2'  2" 
SPLICE  BOLT  a  NUT 


WASHER  TO  BE  PLACED  BETWEEN 
HEAD  AND  RAIL  OF  POST  BOLT 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT  USE  REFLECTORS. 


PLATE 
WASHER  DETAIL 


NOTES 


WOOD  BLOCK 
POST  BOLT  HOLE 


RAIL  SPLICE  DETAIL 

( LAP  IN  DIRECTION  OF  TRAFFIC) 

MATERIAL  SIZES 

MATERIAL  MEETING   FORMER  STD.  DWG. 
REQUIREMENTS   IS  ACCEPTABLE  PROVIDING 
IT  IS   USED  ON   TOTAL  PROJECT. 


RAIL-  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  ASSHTO  MI80  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS ^  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN    10 " 
ONLY  ONE  TYPE  POST  (SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

TERMINAL  SECTIONS-  SEE  STANDARD  DRAWING  NO  89A  FOR  APPROACH  AND  DEPARTURE 
TERMINAL  SECTIONS. 

BRIDGE  APPROACH:   SEE  STANDARD  DRAWING    NO.  86     FOR  TREATMENT  AT  BRIDGE  ENDS 

REFLECTOR -WASHER:  ALL  SECTIONS  OF  GUARD  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
STOCED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR   FOOT  OF  GUARD  RAIL.  SEE  DETAIL  ON  STANDARD  DRAWING  NO  85  B. 


FITTINGS:  ALL  FITTINGS  SHALL  BE  GALVANIZED 
TO  CONFORM   WITH   STANDARD   SPEC.  M- 220.01 

CONCRETE  POSTS:  ONLY  ONE  SIZE  CHAMFER  CAN 
BE  USED   IN  A    SINGLE  RUN  OF  RAIL 

blocks:  to  prevent  twisting,  BLOCKS  SHALL  BE 
AFFIXED  TO  THE  POSTS  BY  USE  OF  A  NAIL, WIRE, 
ADHESIVE,  OR  OTHER  MEANS  MEETING  THE  APPROVAL 
OF  THE  ENGINEER. 


REFERENCE: 
STANDARD  SPEC. 
SECTION  90 


REVISED 

NEW 

MAY  1985 

EFFECTIVE 

STANDARD  DRAWING 


DWG.  NO. 
85  A 


METAL  GUARD  RAIL 


APPROVED 
By. 


AOWmSTRATOR-CNeiNEEmNO  DIVISION 


POST 


TYPICAL  RAIL  SPLICE 
^(SEE  DETAIL  STD.  DWG.  85  A  K 
^  POST  BOLT  HOLE 
-12  GA.  METALT 


VARIES 


POST  BOLT  HOLE 


6  C  8.2  *XI2  -6 
MIN.  RUB-RAIL 

RUB- RAIL 
SPLICE -{SEE  DETAIL  THIS  SHEET) 


SEE  DETAIL  FOR 
RAIL  SECTION 
(STtlDWG.  85 A) 


8"X6"  WOOD  BLOCK 
(SEE  DETAIL  THIS 
SHEET) 

i;  FOR  DETAIL  OF  RUB- RAIL 
SEE  POSTS  BELOW. 


POST 

(SEE  DETAILS  THIS  SHEET) 


SECTION  A -A 


I  vi 


MIN.  DIA. 

DAPPED  POST  (PERMISSIBLE  TO  DAP  FULL  LENGTH) 


PLATE  WASHER 


6"C8.2#XI2'-6  MIN. 
RUB-RAIL(USE  5/8"XI'-2" 
CAR.  B(XT  WITH  HEX  NUT) 


-7/8"  0  HOLE 


SQUARE  WOOD  POST 
(S4S  OR    ROUGH  ) 


CONCRETE  POST 


ROUND  WOOD  POST 


WOOD  BLOCK  DETAIL 
(  S  4  S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


■8  GAGE  GALVANIZED 
APPROXIMATE  WEIGHT 
0.47  LBS. 


11/16"  "HOLES  FOR 
5/8"  X  I  1/2"  GALV 
CARRIAGE  BOLT  WITH 
HEX  NUT 


4  l/Z'  X  3/8"  X  7  3/4" 
SPLICE  PLATE 

II/I6"X2"  SLOTS  FOR  5/8"X  I  1/2"  CARRIAGE 
BOLT  WITH  HEX  NUT  AND  CUT  WASHER 


REFLECTORIZED  WHITE 


MOUNT  REFLECTORIZED 
ONCOMING  TRAFFIC. 


FACE  TOWARD 


DETAIL  OF  RUB  RAIL  SPLICE 

(RAIL  SPLICE    TO  OCCUR    AT    POSTS  ONLY) 


NOTES 


REFLECTOR -WASHER 

SEE  STANDARD  DRAWING  NO.  85A 

FOR  :  RAIL  SECTION  DETAIL 

SPLICE  BOLT  a  NUT  DETAIL 
RAIL  SPLICE  DETAIL 
PLATE  WASHER  DETAIL 


RAIL'  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  AASHTO  MI80.  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS;  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN  lO" 
ONLY  ONE  TYPE  POST( SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

REFLECTOR- WASHER'  ALL  SECTIONS  OF  MEDIAN  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SPACED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR   FOOT  OF  MEDIAN   RAIL.  SEE  DETAIL  THIS  SHEET 

FITTINGS-  ALL  FITTINGS   SHALL  BE  GALVANIZED   TO  CONFORM    WITH  STANDARD 
SPEC.  M  -  22O0I 

CONCRETE  POSTS'   ONLY  ONE   SIZE   CHAMFER  CAN   BE  USED   IN  A  SINGLE  RUN 
OF  RAIL. 

BLOCKS:  TO  PREVENT  TWISTING,  BLOCKS  SHALL  BE  AFRXED  TO  THE  POSTS  BY  USE  OF  A 
NAIL,  WIRE,  ADHESIVE,  OR  OTHER  MEANS  MEETING  THE  APPROVAL  OF  THE  ENGINEER. 


MATERIAL  SIZES 

MATERIAL  MEETING  FORMER  STD  DWG. 
REQUIREMENTS  IS  ACCEPTABLE  PROVIDING 
IT  IS  USED  ON   TOTAL  PROJECT. 


REFERENCE: 
STANDARD  SPEC 
SECTION  90 


REVISED 

NEW 

MAY  (985 

EFFECTIVE 

■t/'/e* 

e///  85 

STANDARD  DRAWING 


DWG.  NO. 
85  B 


METAL  MEDIAN  RAIL 


APPROVED 
By_ 


ADMINISTKATOK-ENSINEEItme  DmSION 


TRAFFIC 


ENDING  SWION  -DEHMmjWE  END 


CONNECT  RAIL  TO  BRIDGE  END  POST 

(MAY  REOURE  LENGTH  ADJUSTMENT)-SE£  NOTE  4 


®  IS  THE  DISTANCE  ALONG  THE  INSTALLATON  UNE  FROM  THE  BEGINNING  OR  ENDING  STATION  TO  A  POST  LOCATION. 
(?)  IS  THE  OFFSET  FROM  INSTALLATION  LINE  TO  THE  FACE  OF  RAIL. 


APPROACH  SIDE  OFFSETS 

(Rtce  OF  GUARDRAIL) 

DATA 

SWION 

® 

© 

0 

0 

0 

3J25 

3.125 

0.03 

6.25 

6.25 

0.11 

9.375 

937 

024 

IZ.5 

12.49 

0.43 

PARABOLIC 
(BY  SLOPE) 

6625 

I&6I 

0.67 

18.75 

1872 

0.96 

25 

24.92 

1.71 

4  ■  24*50' 
L  •  84.39' 
TN  41.49' 

31.25 

31.10 

2.66 

37.5 

37.24 

3.82 

T2"4424 

43.75 

43.34 

5.17 

SO 

49.40 

6.73 

56.25 

55.40 

8.48 

62.5 

6134 

10.41 

67.22 

12.53 

75 

73.03 

14.82 

81.25 

78.79 

1728 

87.5 

84.46 

19.89 

9375 

90.13 

^^5I 

100 

9581 

25.14 

TANGENT  EXTENSION  \ 
(SEE  PLANS) 

106.25 

101.48 

27.76 

112.5 

107.15 

30.39 

1*75 

112.82 

33.01 

125 

lie.49 

35.64 

131.25 

124.17 

3826 

137.5 

129.84 

40.89 

143.75 

QSSI 

43.51 

ISO 

141.18 

46.13 

156.25 

146.85 

48.76 

162.5 

152.53 

51. 38 

DEPARTURE  SIDE  OFFSETS 

(FACE  OF  GUARDRAIL) 

DATA 

STATION 

® 

® 

NOSE 
a  ■143*  14' 30" 

R  =  5' 
L  ■  12.5' 
T  •  15.05' 

NOTE: 

R»far  to  plans  for  tables 

NCHES' 

I.   SLOPE  FLATTENNG  AND  GUARDRAIL   LAPPING  DETAIL: 


>-=4-BRIDGE 


—  -BRCGE 


2.  THE  101  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER  THAN  61.  SHOULD  FLATTENING   BE  IMPRACTICABLE  DUE  TO 
INSLOPES  BEING  TOO  STEEP.   LONGER  POSTS   SHALL    BE  PROVIDED  -  SEE  PLANS. 


3.  SKEW  BRIDGE  DETAILS: 

-END  STA.(  MAY  REQUIRE  LENGTH  ADJUSTMENT)- SEE  NOTE  4-> 


,^j-BRIDGE  APPR  SEC. 


DISTANCE® 
-BRIDGE  APPR.  SEC. 


BEG.  STA,(SEE  APPROACH  SIDE  OFFSETS)- 


^^  IS  THE  LOWEST  MUTIPLE  OF  12.5'  WHICH  EXCEEDS  DISTANC^-* 


4.  AN  ADDITIONAL  TANGENT  SECTION  OF  BEAM  GUARDRAIL  WILL  BE  INCLUDED  AS  THE 
LOWEST  MUTIPLE  OF  12.5'  WHICH  EXCEEDS  NET  LN.  FT    GUARDRAIL  PER  INSTALLATIN. 


5 .   THIS  DRAWWG  IS  APPLICABLE  FOR  PROVIDING  GUARDRAIL  PROTECTION  FROM  MEDIAN 
HAZARDS  LOCATED  BETWEEN  INSTALLATION  UNES  (SEE  DETAIL)  OF  NOT  LESS  THAN 
24.5'  NOR  MORE  THAN  86.9'. 


6.    WHEN  DISTANCE  BETWEEN  INSTALLATION   LINES  EXCEEDS  869',  USE  300'  TANGENT 
SECTION  PLUS  TERMINAL  SECTION  NO  I  (SEE  STO  NO.  89  A). 


T.   WHEN  DISTANCE  BETWEEN  INSTALLAOON  LINES  IS  NOT  LESS  THAN  16.75'  NOR  MORE 
THAN    24.5'.  SEE  STD.  DWG.  NO.  87  B. 


8.   WHEN  DISTANCE  BETWEEN  INSTALLATION  UNES  IS  LESS  THAN   16.75',  SEE  PLANS 
FOR  SPEOAL  TREATMENT 


9.  APPROPRIATE  ADJUSTMENT  W  DESIGN  OF  INSTALLATION  SHALL  BE  MADE  FOR  CURVED 
ROADWAY,  SKEWED  BRIDGES,  OR  OTHER  CONDITIONS  NOT  SHOWN.  EXACT  DETAILS  OF 
THE  INSTALLATION  SHALL  BE  DIRECTED  BY  THE  ENGINEER. 


APPLICATION  CRITERIA 
SEE  ABOVE  NOTES  5.6,7  a  8 

STANDAKD  DfUmNG 

DEFERENCE:                     DWS.  NO. 
STANDARD  SPEC                    87 A 
SECTION  90 

GUARDRAIL  INSTALLATION 
FOR  MEDIAN  HAZARDS 

REVISEO 

NEW 

err           Pil^  *t3^^^^ 

EFFECTIVE 

8///85 

ummatmicToH-tmttKtmm  ontsioH 

MEDIAN   BRIDGE   PIER  TREATMENT 


~EDGE  OF  mVEMENT 


Ti  B  g  g  B  g  B  g  g  r 


5'  RADIUS  END  ANCHOR 
(SEE  STO.  DWG.  NO  89B) 


P 


o 


— 0  s  II  s — ■f^'^^^^ 

^LOCATION  POST 


INSTALLATION  LINES 
(SEE  NOTES) 


H®  IS  THE  LOWEST  MUTIPLE  OF 
12.5'  WHICH  EXCEEDS  DISTANCE. 


EDGE  OF  PAVEMENT- 


INSTALLATION  LINE 
EDGE  OF  PAVEMENT- 


-2tf.4  ,/2  J-e'-41/2"^  INSTALLATION  LINE 
MARIES 


± 


EDGE  OF  PAVEMENT 


*  SEE  NOTE  6 
MEDIAN  DETAIL 


OUTSIDE   SHLDR.  BRIDGE  PIER  TREATMENT 


25'-0"  TERM  SECT  NO.  2 


OUTSIDE   SHOULDER  DETAIL 


notes: 

(APPLICABLE    TO  MEDIAN  HAZARDS) 

I,     APPROACH  SIDE  OFFSETS  MEDIAN  BRIDGE  PIER  TREATMENT: 


CURVE  DATA 

DISTANCE  ALONG 
CURVE 

® 

® 

DELTA  ■  36'45'30" 
RADIUS  ■  38.97' 

PC  0 

0 

0 

6.25 

6.24 

0.50 

12.5 

12.29 

1.99 

18.75 

18.03 

4.42 

PCC  25 

23.32 

775 

DELTA"I43'I4'30" 
RADIUS'S' 

31.25 

25.07 

1333 

PT  375 

20.33 

16.75 

®  IS  THE  DISTANCE  ALONG  THE  INSTALLATION  LINE  FROM  THE  BEGINNING  OF  GUARDRAIL 
TO  A  POST  LOCATION. 

®  IS  THE  OFFSET  FROM  INSTALLATION  LINE  TO  FACE  OF  RAIL. 
2.  MEDIAN    SLOPE  FLATTENING  AND  GUARDRAIL  LAPPING  DETAIL : 


TRAFFIC 


3.  THIS  DRAWING  IS  APPLICABLE   FOR  PROVIDING  GUARDRAIL  PROTECTION  FROM  MEDIAN 
HAZARD  LOCATED  BETWEEN   EDGE  OF  PAVEMENTS(SEE  DETAIL)    OF  NOT  LESS  THAN 
l6'-9"  NOR  MORE  THAN   24'- 6" 

4  .   SEE   STO.  DWG-  NO  87A  FOR  APPLICATIONS  NOT  MEETING  CRITERIA  IN  NOTE  3. 


(APPLICABLE  TO  OUTSIDE  SHOULDER  HAZARDS) 

S  .  GUARDRAIL  PROTECTION  REQUIRED  ONLY  WHEN  NEAREST  OBSTRUCTION  IS  LESS  THAN 
30  FEET   FROM   EDGE  OF  NEAREST  TRAFFIC  LANE. 

(APPLICABLE  TO  BOTH  APPLICATIONS) 

6.  THE  10 : 1  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER   THAN  61.  SHOULD  FLATTENING  BE  IMPRACTICABLE  DUE  TO 
INSLOPES  BEING  TOO  STEEP.  LONGER  POSTS  SHALL  BE  PROVIDED  -  SEE  PLANS. 

7.  APPROPRIATE  ADJUSTMENT  IN  DESIGN  OF  INSTALLATION   SHALL  BE   MADE  FOR  CURVED 
ROADWAY  OR  OTHER  CONDITIONS  NOT  SHOWN.  EXACT  DETAILS  OF  THE  INSTALLATION 
SHALL  BE  AS  DIRECTED  BY  ENGINEER. 


APPLICATION  CRITERIA 
SEE  ABOVE  NOTES  3  8  4 


KEVISED 

NEW 

EFfECTIVC 

s-/  ss 

STANDARD  ORAmNG 


reference: 
standard  spec. 

SECTION  90 


am.  NO. 

87B 


GUARDRAIL   INSTALLATION  FOR 
MEDIAN     AND  OUTSIDE 
SHOULDER  HAZARDS 


'4 


1 


BARRIER  CURB 

ELEVATION 


SEE  END  ANCHORAGE 
DETAIL -STD.  DWG.  89  B 


>7 

3R  AS  y 


PLAN 


SEE  8C-I  OF  MANUAL  ON  UNIFORM  TRAFFIC  CONTROL 
FOR  ADDITIONAL  DETAILS    a   SKEWED  CROSSING. 


WIDENING  IS  NOT  REQUIRED  IF  FINISHED  ROADWAY 
IS  MINIMUM  28'. 


6  OR  AS  . 
REQUIRED 

TYRCAL  BARRIER  CURB 


REVISED 

4/1/79 

JUNEB83 

APR.  1985 

EFFECTIVE 

6/1/79 

SiA/g^r 

e/i/Bs 

STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 
88 


GUARDRAIL  FOR  GRADE  CROSSING 
PROTECTION 


ADMINISmAtOR -ENeiNEERINe  DIVISIOK 


SEE  END  ANCHORAGE  DETAIL 
(MINUS  FULL  CURVED  TIRMINALl 
STD.  DW3.  89  B  a  NOTE  6  


25' -0' 
6'- 3" 


EDGE  OF  PAVEMENT  (SEE  NOTE  51- 


TERMINAL  SECTION  2 

(TO  BE  USED  ON  FOUR-LANE  DIVIDED  DEPARTURE  ENOSl 


TERMINAL    SECTION  3 

(TO  BE  USED  FOR  OUT  SLOPE  EMBEDMENT) 


®  PARABOLIC   SECTION  SHALL  NOT  BE  USED   WITHIN  THE  CLEAR 
ZONE  AS  DETERMINED  BY  AASHTO  TRAFFIC  BARRIER  GUIDE. 

SEE  PLANS  FOR  BEGINNING  AND  ENDING  STATIONS  OF  TERMINAL 
SECTION. 


ALL  COSTS  INVOLVED  IN  CONSTRUCTING    THIS  SECTION  (INCLUDING 
BURIED  ANCHOR)  SHALL  BE  PAID  FOR  AT  THE  UNIT  PRICE  BID  FOR 
GUARDRAIL. 


notes: 

1.  6"te'  POSTS  AND  BLOCKS  (SEE  STD  DWG.  NO.  85A). 

2.  SEE  END  ANCHOR  DETAIL  (STD.  DWG.  NO.  89B)   S    NOTE  8. 

3.  PARABOLIC   OFFSET  DISTANCES: 


POST  NO. 

® 

® 

® 

® 

(D 

® 

OFFSET 
DISTANCE 

o.od 

0.11' 

0.44 

1.00' 

1.78' 

278' 

4.00' 

4.  BURIED  TERMINAL  MAY  BE  OFFSET  BY  A  FLARE  RATE   OR  BY  A  FLARE  RATE   +  THE 
37'-6"  PARABOLIC.    IF  A  PARABOLIC  IS  USED.  ALL  OFFSETS  ARE  FROM  THE  INSTALL- 
ATION   LINE  EXTENDED. 

5.  IF  FINISHED  ROADWAY  WIDTH  IS  LESS  THAN  28',  TWO  FEET  OF  WIDENING  IS  REQUIRED 

6.  NO  PLATE  WASHERS  TO  BE  INSTALLED    BETWEEN   RAIL    8   BOLTHEAD  OF  POST  BOLT 
ON  POSTS    2  THRU  7   OF  TERMINAL   SECTIONS,  EXCEPT  ON   TERMINAL  SECTION  N0  2. 


7.  ROADSIDE  SLOPE    FLATTENING  FOR  TERMINAL  SECTIONS: 
,AREA  OF  CONCERN  ^ 


10  I  SLOPE  OR  FLATTER 
illiH^-IS-MAX. 


8 .  THE  10:1  SLOPE  FLATTENING  SHALL  EXTEND  TWO  FEET  FROM  BACK  OF  POST  WHENEVER 
INSLOPES  ARE  STEEPER  THAN  6:1.  SHOULD  FLATTENING  BE  IMPRACTICABLE  DUE  TO 
INSLOPES  BEING  TOO  STEEP.  LONGER   POSTS   SHALL  BE  PROVIDED  -  SEE  PLANS. 


9.  BURIED  GUARD  RAIL  ANCHOR  DETAIL: 


BACKING  PLATE 


]  [12  O  EI]  ^^^T  WASHER  WITH  11/16"  HOLES 


SECTION  B-B 

-^W8«I8  STEEL  POST 


5/8"  HEX  HEAD  BOLT 
1/2"  BACKING  PLATE --^ 


— i  2  3/4' 

SECTION  A -A 


TERMINAL  RAIL  SECTION  AND   W8«I8  TO  BE  FABRICATED 
TO  RECEIVE   5/8"  HEX  HEAD  BOLTS  AS   SHOWN.  ALL 
BOLTS  SHALL  CONFORM  TO  ASTM  DESIGNATION  A  325 
*  OR  NEWWBxIB  PER   ASTM  A6-77b. 


REVISED 

NEW 

EFFECTIVE 

S///S5 

STANDARD  DRAWING 


REFERENCE: 
STANDARD  SPEC. 
SECTION  90 


owe.  NO. 
89  A 


GUARDRAIL 
TERMINAL  SECTIONS 


STANDARD  POST  8  BLOCKOUT 
■ANCHOR  PLATE 
CABLE  ASSEMBLY 

SHOP  BEND  l2'-6"  OF  BEAM  GUARDRAIL  OF  5'  RADIUS 


BREAKAWAY    8">6"  POSTS  WITH  STEEL  TUBE 
(NO  BLOCK  OUT  REOUIRED) 
(PLATE  WASHES  REQUIRED) 


ABLE  ASSEMBLY 
ANCHOR  PLATE 

STANDARD  POST  a  BLOCKOUT 


PLAN 

( SEE  END  ANCHORAGE  DETAILS) 


NO  PLATE   WASHERS  TO  BE  INSTALLED 
BETWEEN  RAIL  S  BOLT  HEAD  OF  POST  BOLT 
ON  FIRST  SEVEN  POSTS  OF  TERMINAL  SECTION. 


4 


SEE  END  ANCHORAGE  DETAILS 


ELEVATION 


GUARDRAIL  END  ANCHORAGE- 5' RADIUS 


GUARDRAIL  END  ANCHORAGE  -  STANDARD 


PAYMENT  AT  THE  UNIT  PRICE  BID  FOR  "SUARDRAIL-  END  ANCHORAGE  -  5  FT  RADIUS' 
SHALL  BE  FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS  (EXCLUSIVE  OF 
BEAM  GUARDRAIL  AND  POSTS)  AND  WORK  NECESSARY  TO  CONSTRUCT  THE  END 
ANCHORAGE  REQUIRED  TO  COMPLETE  THE  NOSE  SECTION  DETAILED  HEREON. 


I  3/4" 


NEUTRAL  AXIS 


l"  RADIUS  TERMINAL  ELEMENT 


TRIM  POST  AS  REQUIRED 

MCHIGAN  END  SHOE  (SEE  NOTES  UNDER  SHOE  DETAIL) 

END  POSTS 


3  3' 


PLAN 

r  - 10  ao'  ,^7*^"^ 


PAYMENT  AT  THE  UNIT  PRICE  BID  FOR  "GUARDRAIL -END  ANCHORAGE-  STANDARD  SHALL 
BE  FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS   (EXCLUSIVE  OF  BEAM  GUARD- 
RAIL AND  POSTS )  AND  WORK  NECESSARY  TO  CONSTRUCT  EACH  END  ANCHORAGE  AS 
DETAILED  HEREON. 


infti't  2  3>*9'  END  PLOTE- 
HEX  NUT  FOR  1"  STUD- 


THICK  STEEL  PLATE- 
VB"  BOLT 


DETAIL  A 

2"  STD  PIPE  IN 
J     <*(D  POST  ONLY 
"     2  3/8"  t  HOLE>. 

7 1/2"  ' 


!/8">MACNtNE  BOLTS  W/WASHCR3  n--^ 
ON  FWOWT  f»CE  ~  1^.  -  - 


^iA't  HOLES  ^29/32  « 3  SLOTS 

ELEVATION 
MICHIGAN  END  SHOE 

(10  GAGE) 

!:;:::  holes  not  required  but  acceptable. 

ONE  inch  WASICRS  REOUIRED  IN  CONNEXTTKM 
OF  MICHIGAN  END  SHOE  a  TERMINAL  ELEMENT. 


WOOD  BREAKWAY  POST 


HEX  NUT  FOR  V8"  BOLT 

MACHINE  BOLT  AND  CUT 
WASHER  ON  FRONT  FftCE  AT 
NEUTRAL  AXIS  OF  RAIL 

NEUTRAL  AXIS 

■FDR  5/8"  BOLT  ON  NEUTRAL  AXIS 
METAL  BEAM  GUARD  RAIL. 


A^L  PLATE 


_^''^^3/l6"  III  r>8"  TACK  WELDED  TO  3/<4"  t 

— ^nr  


■"I 


1  1/16' 

OIA. 

4" 

"  5 

BEARING  PLATE  DETAILS 


NOTES 


Bolts  shall  be  l/B  0  smaller  than  hole  and  shall 
be  ASTM  A-325  or  enponsion  anchor  type  with 
woshers  approved  by  the  Engineer. 


"DI4  <  7"L0NOSTUO  I 


THREADED  ENTIRE 
[LENGTH  3^ 


mm 


IE 


■M'[>IA.(6>I9I 
GALVANIZED  CABLE 


5/B"       L|  1^" 
STANDARD  SWGED  FITTING  AND  STUD 


CABLE  ASSEMBLY 


SECTION  B-B 

(END  PLATE  REMOVED) 


ANCHOR  PLATE  DETAILS 


ri 

^3/8"  R 

V—n/ieTDtA. 


13/a- 


Vr- 1  i/tS  DtA 


SOIL  PLATE 


23* 

END  PLATE 


STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  90 


DWG.  NO. 

89  B 


GUARDRAIL 
END  ANCHORAGE 
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